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22 atipejiR 1957 z. ucnoAHUAocb 87 Aer co dun pootcdenua ocHoeareAn 
named KoMMynucrunecKou napruu u naiuezo zocydapcrea eeAunozo 
B. M. JlemiHa. 

B C6H3U c 3 tou 3 HaMeHareAbHou darou npueoduM crarbio B. H. JlemiHa 
«0dna U3 eeAiiKux noded rexHUKu», e Koropou zenuaAbHbiu eoo/cdb u ynureAb 
44 soda na3ad daA npnyto ucHepnbteatotyyto coyuaAbHo-dKOHOMmecKiyto 
opeHKy npodneMbi nodseMhou za3udpUKayuu yzneu. 

CraTbn 6biAa nanucana e cea,3u c nonbimou e 1913 z. anzAiiucKoeo 
xuMUKa B. Paucea peanusoeaTb udeto nod3eMH.ou za3U(puKayuu yened, 
obideunyTyio enepeue eeauKUM pyccKUM ynenbiM JX. M. MendeAeeebiM 
o 1888 e. \ ; 

CraTba 6 bua onydauKoeana e za3ere «npaeda» M 91 0T 4 M an 1915 z. 

HenpeeaoddeHnaa no ceoeu zAijQune u npo3opAueocru Aenunctcaa 
craTbH no 3Touy eonpocy ebi3eaAa e 1932 z. e named crpane opzanu 3 ayuto 
npaKnmecKux pa 6 oT no nod3eMnou za3ucf)UiKayuu, e pesyAbTare KOTopbix 
k nacromyeMy epeMenu. caookhor npoSAeua npeepatyaeTCH U3 Menm e 
deUCTBUTeAbHOCTb. 


* * 

* 

OjlHa M3 BeJIHKHX IK)6eA T0XHMKM 


BceMHpHO- 3 HaMeHHTJbIH aurJIHHCKHH XHMHK BmibHM 
PaMcefi (Ramsay) oTKpbiji cnocoo nenocpeACTBeHHoro 
AoSbiBaHHH rasa 113 KaMetinoyroAbHbix njiacTOB. PaM- 
ceft BeAeT yxee neperoBopw c oahhm BAaAeAbii.eM xa- 
MeHHoyroJibHbix pyAm-moB o npaKTimecKOH nocraHOBKe 
Aejia. 

OAHa H3 BeJIHKMX 3aA3 l I COBpeMeHHOH TeXHHKH 6 jih- 
3HTCH, T3KHM odpa30M, k pa3peuieHHio. IlepeBopoT, KO- 
Topbift BbisoBCT ee pemeriHe, rpoMaAeH. 

B HacTOJimee BpeMH, qradbi HcnoAb30BaTb aHepraio, 
3aKjitoqaioin,yiocH b KaMennoM yrae, ero pa3B035iT no 
CTpaHe h c>KHraioT b Macce OTAeJibiibix npeAnpHHTHH 
H AOMOB. 

OTKpbiTi-io PaMcesi osnaqaei' raraHTCKyio Texrraqe- 
CKyro peBOAtomno b aTofi, eABa ah He caMofi b3>khoh, 
OTpacJiH npoH3BOACTBa k a n HTa ji h cth q cc k h x cipaH. 

PaMcefi oTKpbiA cnoco6 HenocpeACTBeHHO, Ha MecTe 
HaxoatAeHHH yrAH, de3 HSBjieqeHHH ero Ha noBepxHoctb 
3eMAH‘, npeBpamaTb stot yroAb b ra3. noAodHbiH npn- 
eM, TOJibKO ropa3Ao dojiee npocTofi, ynoTpedAHeTCH 
HHorAa npn Aodbiqe cojih: ee He H3BJieKaror Ha noBepx- 
HocTb 3eMJin npHMo, a pacTBopmoT boaoh, h y>Ke pac- 
coji noAHHMaiOT noTOM no TpydaM. 

Cnocod PaMcen ripeBpaipaeT KaMeHnoyrojibHbie pyA- 
hhkh khk dbi b rpoMaAHbie AecTHAAHpiiOHHbie annapa- 
Tbi aah BbipadoTKH rasa. Pa3 npnBOAHT b ABH>KeHHe 

ra30Bbie Moiopw, KOTopbie aaiOT bo3mo>khoctl, HcnoAb- 


soBaTb edeoe 6oAbmyto aojihd aHepran, 3aKAioqaioiii,eH- 
ch b KaMennoM yrjie, qeM sto 6hjio npn napoBbix Ma- 
uiHHax. Pa30Bbie Moropbi, b cboio oqepeAB, cjiy>KaT 
AJiH npeBpameHHH aHepran b aji ei<T p Hq eeTB o , KOTopoe 
rexHHKa y>Ke Tenepb yMeer nepeAaBaib Ha rpoMaAHbie 
paCCTOHHHH. 

CTOHMocTb ajieKTpHqecKoro TOKa noHH3HJiacb • dbi, 
npn T3K0M TexuHqecKOM nepeBopore, ao odnou narou, 
a MOHteT dbiTb Aa>Ke ao odnou decHrou TenepemHeti 
CTOHMOCTH. PpoMaAHaH Macca qeAOBeqecKoro TpyAa, 
ynoTpedAaeMoro Tenepb Ha AodbiBaHHe h pa3B03Ky 
KaMeHHoro yran, dbijia dbi cdepemeHa. Hcnojib30BaTb 
mojkho dbi/io dbi Aa>Ke HaHdojiee deAHbie h Hepa3pa- 
daTHBaeMbie Hbme 3ajiexoi KaMeHHoro yrjin. PacxoAM 
Ha ocBeipeHHe h OTonjieHHe aomob noHH3HAHCb dbi 
qpesBbiqaHHO. 

PlepeBOpOT B npO'MbimJieHHOCTH, BbI3B3HHbIH 3THM 
OTKpbiTHeM, dyAeT orpoMeH. 

Ho nocjieACTBHH aToro nepesopora rjih Bceft odipe- 
CTBeHHOH >KH3 II H B COBpeMeHHOM KanHTaJIHCTHqeCKOM 
CTpoe dyAyT coBceM He Te, Kanne Bbi3Bajio dbi aro ot- 
KpbiTHe npn coiiHajiH3Me. 

n P n KanHTajinsMe «ocBodo*AeHne» TpyAa mhaaho- 
hob ropHopadoqiix, 3aHHTbix AodbiBamieM yrasi, no- 
poAHT HeH3dexeHo MaccoByio despadoTHuy, rpoMaA- 
Hbift pocT HHirt,eTbi, yxyAuieHHe nojioxreHHH padoqHX. 
A npiidbiJib ot BeAiiKoro H3o6peTenHH noAo>Kax cede 
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b KapMaH MopraHbi, PoKtpeAAepbi, PaSywnHCKHe, Mo- 
p030Bb[ — C HX CBHTOH aABOKaTOB, AKpeKTOpOB, npo- 
cpeccopoB h npomix JiaxeeB KanHTajia. 

ripn cou,najiH3Mc npHMCHeHne cnoco6a PaMcen, «oc- 
Bo6o>K / aaH» TpyA mhaahohob ropnopafio'iHx h t. a-, no 3 - 
bojiht cpa3y coKpaTHTb dAii Bcex padoqmi AeHb c 8 
qacoB, k nptiMepy, ao 7, a to h MeHbiue. «3jieKTpH(j)H- 
KamiH>> Bcex cpadpHK h >KeAe3iibix Aopor cfleJiaeT ycAo- 
bhh Tpy/ta doAee rHrHeHHqubiMH, H36aBitT mkaahohh 
padoqHx ot flbiMa, nbiAH h rpasH, ycKopHT npeBpaiue- 
HHe rp5I3HbIX OTBpaTHTCVIbHbIX MaCTepCKHX B HHCTbie, 


CBerjibie, AocTOHHbie qeAOBeKa AadopaTopHH. SjieKTpa- 
qecKoe ocBeipeHHe h SAeKTpnqecKoe OTonjieHHe xa>K- 
Aoro AOMa H36aB«r mhaahohh «AOMaiiiHHx padbiHb» 
OT Heo6xOAHMOCTH ydHBaTb TpH qeTBepTH >KH3HH B 
CMpaAHoft xyxHe. 

TexHHKa KanHTajiH3Ma c KajKAbiM AHeM Bee 6ojiee h 
doAee nepepacraeT Te odmecTBeHHbie ycAOBHH, koto- 
pwe ocy)KAa iot TpyAHiunxcH Ha HaeMHoe padcTBO. 

B. H. Jlenmi. CoanHemia t. 19 , cTp. 41 — 42 . 


KpaTKHe HTorn pa 6 oT h 6 jiH>KaMMHe 3 a,naqH b oSjiacni 

noMeMHoii ra 3 H(})HKauHH yrjiew 

HanaAbntiK r Aaenod3ejuza3a B. A. MATBEEB 


I. KPATKHH OB30P OnblTHblX PABOT 
no nOA3EMHOn rA3H<DHKAU,HH yrJIEK B CCCP 

HecMOTpn Ha to, ato caMa HAen noA3eMHoft ra3H- 
cpHKauHH yrAefi bo3hhka 3 ceMbAecHT Aer Ha3aA, 0Ha 
He noAyHHJia b KanHTaAHcruqecKOM MHpe h b uap- 
CKoft Pocchh npaKTHAecKoro pa3pemeHHa. 

Ro OKOHAaHHH BTOpOH MHpOBOH BOHHbl pa6oTbI 
no noA3GMHOH ra3HCpHi<anHH yrAefi BeAHCb toabko 
B CCCP. 

FI paKTimecKHe padora rio pa3peinenHK> stoh npo- 
6 a eMbi b Hainefi crpane 6hah naqaTbi b 1933 r. 

IlepBbie npeAAOJKemiH no noA3CMiiofi ra3H<fiHKau,HH 
yrAefi ocuoBbiBaAHCb Ha Texi-iOAorrmecKHX npnHunnax, 
pa3pa6oTaHHbix aah ra3nct)HKauHH yrAefi b Ha3eMHbix 
rasorencpaTopax, tac HcnpeMemibiM ycAOBHeM ra3nc{)H- 
Kaumi HBAHeTCH HaAHAHe OnpCACAeHHOH BbICOTbl CAOH 
KycKOBoro copTnpoBaHHoro TonAHBa. 

Bcero 3a 1933 — 1935 it. b JFoHdacce h FIoamockob- 
hom daccefiHe 6 hao npoBeAGHo 9 onbiTOB no npoBepxe 
MeTOAOB, ocHOfianHbix Ha npnHUimax ra3H(pHKauHH 
Apo6Aenoro >tah. MeTOAbi ra3H(pHKauHH oTAHqaAHCb 
Apyr- ot Apyra toabko cnoco6aMH pbixAeHHH nAacra 
h C03A3HHA padonero caoh yrAH. Oahh npcAycMaTpn- 
BaAH npeABapuTeAbHyio 3aKAaAi<y 3apnAOB B3pbiBqa- 
toto BemecTBa b nAacT yrAH n npHHyAHTeAbHoe B3pbi- 
BaHHe 3apnA0B c noBepxHocTH (MeTOA npotp. OeAO- 
poBa), Apyrne npeAVCMaTpHsaAii aBTOMaTunecKoe B3pbi- 
BaHHe 3apnA0B no Mepe Bbira30BbiBaHHH yrAH h npo- 
ABn>KeHne BbicoKHX TeMnepaTyp b nAacre (mctoa hh>k. 
KHpHAeHKo) H, HaKOHCH, TpeTbH 33KAK)qaAHCb B o6bIA- 
hoh BbieMKe yrAH ns nAacra, ero Apof)AemiH h copTH- 
poBKe b noAseMHbix ycAOBHHX, b nocAeAyromeH 3a- 
KAaAKe ero b noAyqeimbie Bbipa6oTi<H h, HaKoneu., ero 
rasHcpHKapHH (mctoa Mara3HimpoBaHHH hh>k. Ky3He- 
UOBa) . 

rioAOACeHHbie B OCHOBy 3THX MCTOAOB TeXHOAOTHHe- 
CKHe npHHiinnbi HCK./iio'ra.;i m 6ecuiaxTHyio noA3eMiiyio 
ra3Hc[)HKanHio yrAefi, TpeooBaAH npHMeHeHHH 6oAb- 
inoro KOAHnecTBa noA3CMHoro TpyAa, Tax Kai< ra3ii- 
(pHKau.HH noABepraAca y>Ke ocBo6oA<AeHHbifi H3 nAacra 
H pa3pbIXACHHbIH yi'O.lb. 

3th MeTOAbi oi<a3aAiicb qpe3BbmaiiHO caojkhhmh, 
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OHH He A3B3AH B03M0>KH0CTH AAHTeAbHO nOAyqaTb 
ra3 ycToftqHBoro KaqecTBa h He motah cAy>KHTb xo- 
pomen TexHHAecKoft 6a3ofi aah pemeHHH npoSAeMbi. 

1 . KpaTKHii o 03 op onbiTa noA 3 eMHOM ra 3 HtjiHKau.Hn 

yrAefi c npeABapHTeAbHbiM ApoSAeHHeM nAacra 

OnuTHbie pa 6 oxbi na KpyTOBCKOM ontmioM ynacTKe 
(noAMocKOBiibtii SacceiiH) 

n a h e a b JVe 1 

riepnoA padoTbi — c 4/IV no 17/IV 1933 r. 

KoAimecTBo noAroTOBAeHnoro yrAH — 200 t . 

UeAb onbiTa — npoBeAeiiHe noA3eMHoft rasHtpHKauiiH 
yrAH c npeABapHTeAbHbiM ApodAe- 
HiieM eio nocpeACTBOM B3pbiBqaTbix 
BemecTB. 

PlaHeAb npeACTaBAHAa codoft ueAHK yrAH pa3MepoM 
10X10 m 2 Ha rAydHHe 15 m, oKOHTypeHHbifi ropHbiMH 
BbipadoTKaMH h KHpnnqHofi CTeHofi, qepe3 Koropyio 
npoxoAHAo 5 Tpyd aah noAaqn B03Ayxa n 4 Tpydbi 





ycnodHb/e o503Ha^£HU9 : 


Bo3dyx 

ro3 

Piic. 1. KpyTOBci<aa onbiTHaa naHeai. Wa 1: 
1 — BCHTH/iflTopi 2 — SKcrayctep 
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/yifl OTCoca rasa (pnc. 1). II p oh s b o a h to a b t i o ct b Ayrte- 
Boro BCHTHJUTTopa, k a k h oxcacbiBaiomero SKcray- 
CTepa, — 6000 -wV'/ac, (jjaKimecKasi HHTeHCHBHOdb 
AyTbH — lie Bbime 1500 m s /hcic. 

K MOMCHTy OKOH'iailHH riOArOTOBHTeAbHbIX H MOH- 
TaJKiibix pa6oT ucjihk oKasajica pasAaBAermbiM. no- 
nbiTKa eme ciuibiiee H3MCAbqnTb yrojib nyTeM ero 
B3pbIBaHHH He y/(ctJIclCb H3-33 ipyAHOCTH npo6ypHBaHHH 
mnypOB. 

B pesyjibTaTe oribrra 6 mji noAyqen ahmoboh ra 3 
c OoJibiiruM HsObiTKo-M B03Ayxa. 

riocAe BCKpbiTHJi naiicAH 6buio ycraiioBJierio, hto H 3 
200 t noAroTOBjieiiiioro yivia cropcvio ne dojiee 10 t. 

IT a h g ji b A r « 2 

riepHOA paOoTbi — c 13/VIII no 1/XII 1934 r. 

Kojiihicctbo no/iroTOBJici-iiioro yivm — okoao 1000 t. 

Uejib onuxa — BTopHqiioe npoBCAeirae noA3eMHoft 
rasi'KjiHKanHii yrjiefi c npeABapiiTeAb- 
llblM APOSJICHHCM yrAH B3pbIB l iaTbIMH 
UemeCTBaMH. 

^riaHCJib npe;iCTaiui5T.aa co 6 oh uejiHK yran pasMepoM 
25X16 M 2 , OKOHTypCHIIblH ropiibiMH BbipaCoTKaMH H 
KHprmqnoii cienoH (pnc. 2). 



Pnc. 2. KpyTO»ci<aii onuniasi naiiejib N» 2 

nocpcAHne rranc.7iir 6 ma rtpofiAen impeK, pa3AGAHB- 
miifi ee na 2 pamibie qacxH. B KantAOH H3 hhx 6hao 
npoOypeHO no 1 1 cKBaxcmi, Koxopbie 3apyiAiiAH B3pbiB- 
naTbiM MaTepnajiOM. CuiiTaAocb, mo no Mcpe npoABii- 
jkghhh soiibi ropein«r ii pasm-miii BspbiBOB dyneT npo- 
HcxoAHTb pbixACHiic yivisi ii co3AaAyrcsi 6Aaronpii3T- 
Hbie ycjioBiui nponecca rasHcpHKamin. 

rioAaqa nosAymnoro Ayn>n i-r oxcoc iioAyqaiomnxcH 
rasoii ocyinec.TiuisDiHCb BcirrHAsixopaMH (rmreHciiBiiocTb 
Ayr si 1000 — 1500 mV'uic) . 

B pesyjrbTare oiiwra 6 i>ui AOCTuriiVT Jimiib njioxofi 
TonoqHbiii iiponecc. B rase coAcpacaAocb: C0 2 2,5— 
7,5%; 0» 12 — 18%; C,0 0,1 — 1%. B oxAeAbiibie xe 
nepnoAbi noAy'iajicn h ropioqini ras. 

Oanejib ne BCKpbmajiacb. Koahagctbo BbiropeBiiiero 
>tasi npeAnoAoxoixcAbno cocxaiiHAo oko/io 500 t. 

OiibiTKbie paSoTW isa WaxTmiCKofi onuTHofl CTaHL(nn 

«rioA3eMia3» 

Ha maaomoiiuiom iriacie ainpanimi 6 ha coopyjKeii 

pAA riatrcAGH. 

II oaxoto b k a nanoAH AP? 1 (pnc. 3) 6a3npoBajiacb na 
np'HimHrio HCKyecTBcmioro pa3Apo6jreHHfl nejiiiKa 
BSpbIB.HbIMH CIiapjIAaMH (k 3K lia JIliCIiqaHCKOII OnblT- 
hoh naitejiH A r « 1). Oiibir iiaqa.xcA b HosiOpe 1933 r. 
H npOflOJDKajlcn okojio 3 McesmeB. ropmero ra3a He 

nojiyqHAH, 


rioAroTOBKa naHejieft A/s 2, 3, 4, 5 ocymecTBJiHAacb 
nyTeM pa3Apo6./rennn yrjoi BpyqHyio (mgtoaom Mara3H- 
HHpOBaHHA) . y CTpOHCTBO BCCX 3THX IiailCAeS OCTaBa- 
JlOCb npHHAHIIHaAbHO OAHHaKOBbIM; paSAHHIIblMH 6bIAH 
TOJIbKO paSMCpbl, paCIIOAOJKeHHe II OTAGAbHbie AeTajIH. 

nomo^na» Ma!03UHupo8onHas) 



OnbiTbi npoBOAiMHCb b nepHOA 1934 — 1936 it. Flo Mepe 
pa 3 BHTi«i nponecca naqHHa/iocb oObiqHO oOpasoBa- 
mie ropioqero ra 3 a, oah 3 ko BCKope o 6 pa 30 BbmaAHCb 
nporapbi, ra 3 cxaHOBHJicH iieropioqiiM, npouecc pac- 
CTpaHBaAcn ii onbiT npeKpamaAca. 

flaAbiieHiiiHe padoTbi no noABCMnoH rasm^HKamiH 
na UlaxTHHCKOH CTai-mmi 6bi.3H npeKpameiibi h CTari- 
U.HK) AIIKBHAIipOBajIH. 

OnbiTHwe paSorbi na .IIncn<i0HCKofl onbiTnoft cfanpHH 
«non3eMra3» (AoHepKnft SacceiiH) 

Ft a ii e a b M> 1 

HepiioA padoTbi - c 16/11 no 29/VII 1934 r. 

KoAiiqecTBO noAi’OTOBAeHHoro yrjin — 1600 r. 

UeAb onwra — onpo 6 oBai-iHe nponecca noA 3 eMHon 
ra 3 H(JiHKaij,HH yiviefi c aBTOMaTi-iqe- 
CKHM pa 3 pbIXAeHHeM yrAH B 3 pbIB- 
1 -IbIMH CI-iapflAaMH. 

B OKOi-iTypeiiHOM yqaciKc yroAbiroro nAacTa 6bum 
npoSypeHbt AHaronaAbHbie CKBa>KHHbi (pnc. 4). B 3 th 



Pnc. 4. JlHCH’iaiiCKasi onbmiaa iianeab Na 1; 

/— HaKAOimaa maxTa Xs 1; 2 — wecTO nepnoHaMajibnoro pos>KHFa; <5— CKBa^KHHbi 
c'B3pbiBHbiMH CHapa^aMH'; KaMeHnaa cTeiia ' 
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CKBaiKHHbl 3aiUiaflbIBaJIHCb B3pbIBHbie CliapHAbl. B HH>K- 
Heft qacTH naHeJia 6buia cMOHrapoBaHa koaochhkob3h 
pemeTKa, k kotopoh noABOAnnocb AyTbe, npeAnonara- 
jiocb, hto no Mepe Bbira30BbiBaHHH yrnn h npoABHxre- 
hhh oraeBoro 3a6on CHapjwbi 6yAyr B3pbiB3TbCH h 
pa3pbixjiHTb yroJibHbiH ucjihk, co3AaBan paSonnn cjioh 
T onjiHBa h 6jiaronpHHTiibic ycnoBHH ra3Htj3HKau;HH. 

B /rencTBHTeJibnocTH pa3pbixjieHne njiacTa 6mao He- 
paBHOMepHbiM, aapoAHHaMHKa noTOKOB — He6naronpn- 
hthoh h ropronero ra3a, nan npaBHno, He nonyna- 
JiOCb. 

FI a h e n b N° 2 

riepHoa, paSoTbi — c 26/XI no 16/XII 1934 r. 

KojinnecTBo noAroTOBneHHoro yrnn — okoao 200 r. 

Ll,ejib onbiTa — npoBepxa MeTOAa Mara3HHHpoBaHH5i 
b ycJiOBHHX JlncHnaHCKoro Mecro- 
pOJKAeHHH. 

rioA3eMHbiH ra3oreHepaTop npeAcraBAHn co6oio Ma- 
ra3HHHpOBaHHyro naHenb, oKOHTypHBaBinyio ynacroK 
yrnn pa3MepoM 12,5 m no npocTHpamno h 25 m no 
BOCCTaHHio. Becb yrojib Ha stom ynacTKe 6 hji pa3- 
Apo6neH BpynHyK) n b H3MenbneHHOM bha& ocTaBnen 
Ha MecTe. 

Ha 3 toh naHejiH b nepBoe BpeMH nonynancH ropronHii 
ra3, coAep>KamHft: C0 2 10 — 12%’; 0 2 1—2%; CO 
12—15%; H 2 12—14%; CEI 4 1—3%; Q„ 757— 
1080 kkcia/hm 3 . 

OAHano b AaAbHefimeM, no Mcpe o6pa30BaHHH npo- 
rapoe, cocTaB ra3a pe3i<o yxyAuiHACH h k KOHny onHTa 
noAynHACH toabko ahmoboh ra3. 

* * 

* 

B KOHue 1933 r. 6bino BHeceHO npeAAonceHHe, ocho- 
BaiiHoe Ha hobhx TexHonorHnecKHX npnHUnnax ra3H- 
4)HKan,HH yrnn 6e3 HCKycctBenHoro ApoOneHHH, 3tot 


Qnaia mofwuQa Tonnudo QajSyx 



Phc. 5. XHMHMecKne peaKuan, npoxonamne b npouecce noa- 
3eMHOH ra3Hi})HKaaHii yrjieft no Meioay „noTOKa* 

MeTOA nonynHn H33BaHne MeTOAa «noTOKa» hah Me- 
TOAa XloHenKoro yrnexHMHqecKoro HHCTHTyTa (iXYXH) . 

no MeTOAy «noTOKa» nponecc ra3HcJiHKanHH npore- 
xaeT b KaHane, TpeMH CTopoHaMH KOTOporo hbahiotch 
noHBa, KpoBJiH nnacTa h oOpymaeMaa nopoAa, a neT- 
BepxoH — nAacT yrAH. XlyTbe, nocTynan b Hanano 


KaHaAa, oxnraeT yrAepOA h BOAopoA yrAH, AaBaH npo- 
AyKTbi cropaHHH, to ecTb yrAeKHCAOTy h napbi boah. 
CxeMaranecKH xHMunecKHMH ypaBHeHHHMH oth npo- 
peccbi H3o6pa>KeHbi Ha pnc. 5. 

npH 3TOM nOA3eMHbIH TeHepaTOp MOJKeT 6bITb 
0(j)OpMAeH B HeCKOAbKHX BapHaHTaX. npOCTeHHIHH H3 
hhx — n-o6pa3Han cxeMa, KOTopan coctoht H3 Tpex 
Bbipa6oTOK no nAacTy yrAH (pnc. 6, a). XI,Be H3 hhx 



Q fa 3 flyrrtoe Co 3 flymoe f~a3 



Pnc. 6. npnHUHnnajibHaa cxeMa noTOMHoro MeToaa no43eMHoft 
ra3H(j)HKao,HH yrjieft 

(cKBan<HHbl) HAyT C nOBepXHOCTH no naAeHHIO BHyTpH 
nAacxa h CAyncaT aah noABOAa AyTbH h otboas ra3a, 
a TpeTbH npoHAena no npocrapaHHio nnacTa h BHyTpn 
nnacra h coeAHHneT ara abb BbipaOoTKH (cKBa>KHHbi) . 
npn maxTHOM cnocoOe noAroTOBKH yrAH k ra3Hc{)HKa- 
i;hh oth BbipaOoTKH npoxoAHTCH BpyqHyro. npn 6ec- 
maxTHOM cnoco6e c6oiiKa CKBajKHH ocymecTBAHeTcn 
OypeHneM ah6o npo>KHroM B03AyxoM Bbicoxoro AaBAe- 
hhh, ah6o 3AeKTpHnecTBOM. 3Aecb HannHaercH npo- 
pecc noA3eMHoft ra3Hcj)HKan,HH. Bbira30BbiBaHne nAacTa 
habt BBepx no BOCCTaHHio nAacTa. npn stom nopoAbi, 
UIA3KH oSpyniHBaiOTCH BHH3, OCT3BAHH BC6 BpeMH nO- 
BepxHOCTb yrAH AocTynnoH AyTbro. 

TAy6HHa BbipaSoTOK (ckb3>khh) no naAenHio nnacra 
MO>Ker 6biTb 100—500 m h 6o nee b 3aBHCHMocra ot 
moluhocth CTaHU,HH noA3eMHoft ra3H(|)HKauHH yrAeft H 
reoAorHnecKHX ycnoBHft 3aAeraHHH nnacTa, a raK>Ke 
OKOHOMH'ieC.KOH H.eAeCOo6pa3HOCTH. PaCCTOHHHe MeHCAV 
HHMH 20—50 M, 33BHCHT OT Tex >K6 (JiaKTOpOB H MOm’- 
hocth nnacTa. 

Ecah mh Aea TaKHx reHepaTOpa cooahhhm b OAHH 
h OCT3BHM aah hhx o6myio cpeAHioio Bbipa6oTKy, TO 
noAynHM Tax Ha3biBaeMyro LLI-o6pa3Hyio cxeMy 
(pnc. 6,6). 

Taxoe coeAHHenne mojkho noBropHTb Aio6oe koah- 
necTBO pa3 h noAynuTb HOBbie, ho npHHUHmiaAbHO 
noAo6Hbie cxeMbi (pnc. 6,e). 

nponecc ra3Hcj)HKanHH mctoaom «noTOKa» no npn- 
BeAeHHblM CXeMaM MOHCeT 6bITb peBepCHBHbIM, TO eCTb 
nOABOA AyTbH H OTBOA Ta3a BpeMH OT BpeMeHH MeHHlOT 
cBoe HanpabAeHHe Ha o6paTHoe aah paBHOMepnoro bh- 
ra30BbiB3HHH yrAH h BbipaBHHBaHHH TeMnepaTyp no 
Been aah He oraeBoro 3a6on. MeTOA «noroKa» MO®eT 
6biTb Aerxo ocyinecTBHM SecinaxTHbiM cnocogoM, to 
ecTb 6e3 bchkhx ropHbix pa60T. 

El AH ra3HCj)HKanHH MOJKeT 6bITb HCn0Ab30B3HO pa3- 
AHHHoe AyTberecAH HyncHO noAynHTb TexHOAornnecKHH 
ra3 aah CHHTe3a aMMiiaxa, nonaeTCH o6orameHHoe 
KHCAopoAOM AyTbe c napoM (50, — 70% KHcnopoAa); 

AAH CHHTe33 HiHAKHX TOpIOqHX — TeXHHHeCKH HHCTblH 
KHcnopoA c napoM. KoAHnecTBO nocAeAHero onpeAe- 
AHOTCH B 33BHCHMOCTH OT BA3JKHOCTH yTAH H OKpy- 

xcaiomHx nopoA. 
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2. KpaTKHH o630p OnbITOB nOA3eMHOH ra3H(j)HKapHH 
yrjieii b ueAHKe 6e3 npea,BapHTejibHoro aPoSachhh 
nopoA 

npaKTUveciOH npoBepxa MeTofla ra3H(pHKauHH yrnn 
b ueAHKe 6biJia nanara b 1935 r. 3a nepHOA 1935 — 
1941 rr. 6 hjio npOBeaeno 9 onbiTOB: Tpn — Ha FopAOB- 
CKOH, OAHH — ■ Ha riOAMOCKOBIIOH, ABa — Ha JlHCHUaH- : 
CKOH, OAHH — Ha UJaXTHHCKOH CT3HUHHX «FloA3eMra3», 
ABa — < b JIeHHHCK-Ky3neH,Ke. 

OnbiTHbie paSoTW na ropjioucKOH CTaHUHH «IloA3eMra3» 

rianeAb M> 1 (puc. 7) 


FlepHOA pa 6 oTbi c 5/1 1 no 1/V 1935 r. 

OnbiTbi r opjiobckoh cTanuHH «FIoA3eMra3» 6 mah ca- 
MblMH KpynHbIMH H peHiaiOIUHMH. 



OnbiTbi npOBOAHAHCb c uenpepbiBHOH h nepHOAHue- 
ckoh nouaueft B03Ayiunoro, KHCAopoAHoro h napo- 
KHCJiopoAHoro AyTba. 3a ■ yKa3ariHbift nepHOA 6mao. no- 
Ayueno okoao 12 maii. hm 3 rasa co cpeAHeft TenAOTBop- 
HOCTbK) 1380 kkciai'hm 3 (c. KOAeSaHHHMH b npeAeAax 
900 — 2500 kkcia/hm 3 ; 900 kkcia/hm 3 — ra3a, noAyqeH- 
hoto Ha B03AyuiHOM, a 2500 kkcia/hm 3 — rasa, noAy- 
ueHHoro na napo-KiicAopoAHOM AyTbe) . 

Bo BpeMH onbiTOB 6 hah npoBepeiibi pa3Hbie pokhmm 
pa6oT: KOHuenTpamiH KHCAopoAa b AyTbe MenHAacb or 
21 ao 80%, npoBepuAcn pe>KHM nepHOAHuecKOH paSoTbi, 
ASAHIU.CHCH Ha AyTbeBOH H 6e3AyTbeBOH nepHOAbl. 

OpraHH3auneH paanbix npoueccoB noAyuaAH ksk 
SH epreTHuecKHH, Tax h TexHOAorHuecKHH ra3, npuroA- 
Hbift aah XHMHuecKofi nepepafioTKH. CocTaB rasa KOAe- 
6aACH b cAeAyroiPHx npeueuax: 

CO 2 O 2 C O 1 i 2 CH 4 Qh 

Ha D03AyiiiH0M ay- 

Tbe . . 8-10 0,2 13-16 11-15 2-5 900-1000 

ripn 0 2 = 23 % . 12—17 0,2 14-19 19-20 3-5 1300-1400 

ripii 6e3AyTbeBOM . . ' 

peKHMe . . 14-20 0,2 16-17 45-55 4-5 2000-2100 

..Bcero 3a nepHOA paOoTbi naHeAH 6hao noAyueHO 
okoao 9 mah. hm 3 sHepreTHuecKoro ra3a c TenAo- 
TBOpHOCTbK) OKOAO 1000 KKCIA/HM 3 H OKOAO 3 MAH. HM 3 


TexHOAorKuecKoro ra3a c TeruiorBopHOCTbio okoao 
2000 kkcia/hm 3 . 

OnbiT paOoTbi r opAOBCKOH naHeAH N? 1 npaKTHue- 
ckh AOKa3aA peaAbHocxb noA3eMHofi ra3nc{)HKauHH 
yrAH b peAHKe, aaji npaKTHuecKHe HaBbiKH BeAeHfw 
npouecca h nocAyuuiA ochoboh a^ih Aa^bHeftmero pa3- 
bhthh AeAa F1FY. 

Ot6op npo6 ra3a uepes npoMexryTOHHbie CKBa>KHHbi 
Aa a ueHHbie MaTepnaAbi aah H3yqeHHH AHHaMHKH ra30- 
o6pa30BaHHH no AAHHe orHeBoro 3a6on. 

ycneuiHbie onbiTbi Ha Fopaobckoh ct3huhh «FIoa- 
3eMra3» no noA3eMHoft ra3H(J)HKauHH yran b ueAHKe 
6e3 HCKyccTBeHHoro apo6achhh ero noAo>KHAH KOHeu* 
onbiTHHM padoTaM c pa3pbixAeHHbiM nAacTOM. 

Ft a n e a h Ne 5, 6 h 8 

FlaAbHefliuHe onbiTbi no noA3eMHOH ra3Htj)HKauHH 
yrAeft jvteTOAOM «noroKa» c noATOTOBAeHHbiMH 3ana- 
caMH yrAH aah ra3H(j)HKauHH b 50 000 t npoBOAHAHCb 
Ha naHCAux JSTe 5 h 6 c 1/XII 1937 r. no 10/X 1939 r. 
(puc. 7) h npeKparaJiHCb b cbh3h c npoHHKHOBeHneM 
ra3a b coceAHioio maxiy. 

Ftpouecc BeACH Ha B03AyniHOM A.yTbe, meA ycTofi- 
hhbo n A3B3A ra3 c coAepmaHHeM: C0 2 9 — 1 1 %;, 0 2 — 
0,2%.; CO 15-19%; H 2 14—17%; CH 4 1,4— 1,5%. 
Q h =900 — 1 000 kkcia/hm 3 , 

HeyAauHoe KpenAeHHe ra3oxoAOB npHBOAHAO na 
npaKTHKe K pHAy npOH3BOACTBCHHbIX 3aTpyAHeHHH, KO- 
TOpbie npeoAOAeBaAHCb Ha xoAy. 

3a 3tot nepHOA na B03AyuiHOM AyTbe 6 mao noAy- 
ueHo 53,5 mah. hm 3 ra3a co cpeAHeft TenAOTBOpHOCTbio 
930 kkqa/hm 3 , H3 KOTopbix 17 mah. hm 3 ra3a BnepBbie 
B MIipOBOH TeXHHKe 6bIAO nOAaHO H HCnOAb30B3HO 
nOTpeOllTeAeM (TopAOBCKHM KOKCOXHMHUeCKHM 3aBO- 
AOM). 

CneAyrouiHe onbiTbi Ha ra3oreHepaTope JVe 8 6hah 
HauaTbi b anpeAe 1941 r. h npoAOA>KaAHCb ao MOMeHTa 
SBaKyamiH CTanuHH. , 

Flpouecc BeAca Ha B03AyuiHOM AyTbe, noAaBaeMOM 
b pa3Mepe 5— 10. thc. M 3 /uac. KaAopHHHOCTb ra3a” 
cocraBAHAa 850—950 kkcia/hm 3 . T a3 b rpeSyeMOM 
KOAiiuecTBe HanpaBAHACH Ha onbiTHyio ra30Byio Typ- 
6.HHy CHCTeMbi npotj). MaxoBCKoro, CMOHTHpofiaHHyio h 
H cnbtTbiBaBuiyiocH na Topaobckoh ct3huhh. 

06iu,ee KOAHnecTBo rasa, noAyueHHoro Ha naHeAH 
N? 8, — 7,2 mah. hm 3 . 

rioCKOAbKy HeMUaMH 6bIA nOApaSOTAH OXpaHHblH 
neAHK, OTAeAHlOLHHH UaHeAb nOA,3eMHOH r33HlJ)HKaUHH 
yrAefi o.r coceAHHX yroAbHbix Hiaxr, BoccTaHOBAeHHe 
CTaHH.HH 6bIAO npH3H3HO HeueAeC006pa3HbIM H CTaH- 
UHH 6bIAa AHKBHAHpOBaHa. 

OnbiTHbie paSoTbi na JIncnHaHCKofl onbiTHOH CTanuHH 
«IIoA3eMra3» 

n a h e a b JNTs 5 

FlepuoA paSoTbi — c 9/1 no 3/II 1936 r. 

IlaHeAb npeACTaBAHAa co6oh b ochobhom ropii30H- 
TaAbHyro CKBa?KHHy AHaMeTpOM 100 mm h ajihhoh 30 m, 
npoOypeHHyio no npocrapaHHio nAacTa h npHMbiKaB- 
rnyio OAHHM CBOHM KOHUOM k BbipadoTKaM naHeAH Ns 4 
(pHC. 8). 

Hepes 2 BepTHKaAbHbie cKBaxcuHbi, H3 KOTopbix oahs 
HenocpeACTBeHHO coeAiniHAacu eo cKBaHvHHOH-rasoreHe- 
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Ha ynacTice naHejiH Na 2 HivrejiHCb 3HaqHTejibHbie reo- 
JiornqecKHe HapymeHHH (c 6 poc njiacTa). 

B nepBoe BpeMa nocjie po3iKiira nponecc pa3BH- 
BajicH HOpMajibHo, h KajiopuHHocTb ra 3 a flocrarajia 
1600 kkclaIhm 3 npH /tyTbe c KOHueHTpaunen KHCJiopofla 
okojio 60%. 3aTeM Hanajicn cnan KajiopHHHOcTH, Tai< 
Kai< cjio>KHbie ropHoreoJioraqecKHe ycJiOBHH, KpenKaa 
H TpeiH,HHOBaTaH H3BeCTHHKOBaH KpOBJIH, HaJIHHHe npo- 
cJiofti<a, reojiornqecKHe HapymeHHH h np. BecbMa 
ycjio>KHHjiH ynpaBJieHHe npoueccoM. BBHAy btoto 6bijm 
HCnbITaHbl pa3^HBHbie pe>KHMbI H npOBeAeHbl HeKOTO- 
pbie cneunajibHbie MeponpHHTHn. 3BaKyan,HH npepBaJia 
pa60Ty CT3HUHH. 

3a nepBbie 5 MecuneB 1940 r. (ao 1/VI 1941 r.) 
6 hjio nojiyqeno ra3a c TenjiOTBopHOCTbio ot 900 jxo 
1800 KKCtA/HM 3 OKOJIO 10 MJIH. HM 3 , H3 KOTOpbIX 
6 mjih. hm 3 nepenaHO ajih npoMbiniJieHHoro ncnojib30- 
BaHHH, 



Phc. 9. JlHCHwaHCKoe npoMbHujieHHbie naHejiH Ns 1, 2, 3 

Ha njiacTe Kg'- | 

/— -BepTHKa;ihHbie uiyprjjbi; 2 — naHe^bHbie ra30X0flbi (re3eHKH); 3 — Me>KnaHe;ib- F 

Hwe nepeMbiMKw; 4 — MenaiaHe/ibHbie ue/iHKHj 5— uupeK p03>Knra 

B 1946 r. naHeJiH 6 hjih bckphtm h 6hji nojiyqeH 
ueHHbiH Marepnaji ajih cyiKAenwi o HBJieHHHX, npoTe- 
KaBUiHX npH rasHtjiHKaiiHH. 


paTopoM, a BTOpaii npHcocAHiifuiacb qepe3 CTapbie bh- 
paOoTKH naHejin JSIb 4 , b naHejib noABOAHAocb Ayrbe 

H OTBOAHJICfl ra3. 

nponecc ra 3 H(J)HKauHH rneji BHaqajie iok b ckbs- 
>KHHe-reHepaTope, a nocjie ee nporopaHHH npHHfui 
xapaKtep ra 3 H(})HKanHH «noTOKOM». 



Phc. 8. JlHCH'iaHCKaa onbiTHaa naHejib N° 5 nocae bckphthh: 

/-Bbira30BaHiioe npocTpaHCTBO, 3aBa/ieHHoe nopoaofi KpoB.in; 2 — nepBona- 
Ma^bHaa cxBUMvinia no yrojibHOMy nJiaCTy 

B npoiiecce paSora ncnbiTbiBajicn pe>KHM ra3H(jjHKa- 
Ahh Ha B03flyuiHbiH renepaTopHbiH ra3 h Ha boahhoii 
ra3. 

npH BO3^yHIH0M flyTbe HHTeHCHBHOCTblO OKOJIO 

2000 M 3 /nac b cocTaBe ra3a coAepjKajiocb: 

C0 2 — 1 1 ,5 % ; CO - 1 2 % : H 2 — 14 % ; CH 4 - 2,5 % ; 
N 2 — 60 % ; Q = 930 kkcia/hm 3 . 

B nepnojibi napoBoro AyTbii nonyqancn boahhoh ra3 
cocTaBa: 

CO s — 21 % ; CO- 15%; H a — 51 %; CH 4 -5%; 
Q = 2200 kkciaIhm 3 . 

OnbiT b uojiom Aaji yAOBJieTBopHTejibHbie pe3yjih- 
raTbi. 

PaCOTbl Ha JlHCHMaHCKOfi npOMblUIJieHHOfl CTaHpHH 
«FIoa3eMta3» 

n a h e A H N° 1, 2, 3 

npoflOJUKHTejibHocTb padoTbi — c 18/XII 1940 r. no 
10/XI 1941 r. 

KoJinnecTBO n o n roTO b ji e h h o ro yrjia — 186 000 r. 
riocTaBjiSHHaH 3a^ana — ocBoeHHe npoMbiniJieHHoro 

npoH3BO/icTBa ra3a non3eM- 
Hoft ra3H(|)HKaiiHH yrjien h 
CH a6>KeHHe hm 3aBOAa 
«i3,0HC0Aa». 

Bee 3 naHejin — noTOHHbie UI-o6pa3HOH cfiopMbi noA- 
roTOBJieHbi maxTHbiM cnoco6oM. B HH>KHeii qaera (Ha 
ropH30HTe 120 M OT nOBepXHOCTH 3eMJIH) OHH OKOHTy- 
peHbi uiTpeKOM po3>KHra. OTcioAa no yrjuo, BBepx no 
BOccTaHHio njiacTa, npoiiAeHo no 3 re3eHKa Ha Kaw- 
Ayio naHejib. Te3eHKH cooSmaiOTCH c noBepxHOCTbio 
npn noMomn uiypcboB. PaccTOHHHe Mewjiy inypdiaMH 
115—130 m (p/c 9). 

yrOJIbHblH nJiaCT Ks CJIOJKHOrO CTpoeHHH, COCTOHT H3 
2 naneK, pa3^ejieHHbix npocjiofiKOM niHHHCToro cjiaHua. 
MomnocTb BepxHen nanKH b cpenHeM 0,7 m, HHiKHen — 
0,9 m, npocJioiiKa — 0,5 m. CrpyKTypa njiacTa h yroji 
na^eHHH H3MeHHHBbi no npocrapaHmo h no BocciaHHio. 

B HenocpencTBeHHofi KpoBJie njiacTa yrjin b naHe- 
jihx Jia 1 h JVe 2 3ajieraex KpemtHn h Tpem,HHOBaTbiH 
H3BecTHHK. B npe^eJiax naHejiH JVa 3 njiacT noKpbi- 
BaeTCH MecTaMH oxpoii, MecTaMH rjiHHHCTHM h nec- 

naHHCTblM CJiaHUeM, MecTaMH H3BeCTHHKOM. 
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OnbITKbie pagOTbl Ha flOHMOCKOBHOH CTaHUHH ' 

«rioa3eMra3» 

FI a H e ji b JVa 1 j 

riepHOA pa6oTbi — c 7/XI 1940 r. no 15/X 1941 r. j 
KojinnecTBO no/iroTOBjieHHoro yrjia — 35 000 t. 1 

UeJib onbiTa: a) onpo6oBaTb noa3eMHyio ra3Hij)HKa- 1 

mno noAMOCKOBHoro yrjin b uejiHKe | 

no MeTOAy «noTOKa»; 1 

6) SKCnepHMeHTajIbHO BblHBHTb CH- " 

CTeMy, npHroAHyio ajih noA3eMHO0 | 

ra3HcJiHKamin noAMOCKOBHbix ynnefi; S 

b) nojioiKHTb iianajio peajibHOMy pas- | 

BHTHIO nOA3eMHOH ra3H(jlHKaiI,HH j 

yrjien b IIoamockobhom Oacceniie. 

naHejib 6 biJia BbinoJineHa inaxrHbiM nyTeM no III-06- 
pa 3 H 0 H noroHHOH cxeMe n cocTOH.aa H 3 3 o 6 ca>KeHHbix j 

TpyOaMH inypcjioB h niTpeKOB n Heo 6 ca*eHHoro none- 
pennoro coeAinniTejibHoro uirpeKa ajihhoh 100 m Ha ! 

paccTOHHHn 70 m ot BepTHKaJibiibix inypcjioB. B Kaw- 
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Jlhiik m uiyp(|30B mokiio 6bijio k;ik no/uiBarb ;iyrbc, 
Tan H OTBOAHTb 133, TO eCTb npoUCCC MOJKHO 6bIJIO 
0CymeCTBJI5ITb peBepCHBIIO. 

MomnocTb ^yTbeBbix cpe/icm 6buia 12 000 m 3 bos- 
Ayxa b qac. MoinnocTb coopywenHoro na CTaHUHH 
KHCJiopofluoro uexa — okojio 1000 m 3 0 2 b Mac. 

Pa6oTa Bejiacb ao noAxoAa k TeppHTopnn neMenKO- 
(jiauiHCTCKoft apMHH h OBaicyannH b cbsish c sthm 
CT aHIJHH. 

OcHOBHbio noK<T3arejui paocn.i nanejiH 

1940 r. 1941 r. 

06mee kojih'icctbo nojiyiiciiuoro rasa, 

MJIH. hm 3 . . . 8,950 25,360 

Kojn-mecTEo ra3a, nciiojib30Baniioro iia npeji- 

npHHTHjix h b liapoicorejibiiOH, mjiii. hm 3 0,36 12,60 

KajiopHHiiocTb HcnojU)30uau)JierocM rasa b 

kkua / him 3 827 890 

II a ii c A b A r s> 2 

FlepHOA padoTbi — c iiiojisi 1942 r. ao Koima 1946 r. 

KoAnqecTBO noAi'OTOBjrciinoro yrjisi — 100 000 r. 

UeJib onbiTa: 1) ocbohtb CecmaxTiiyio ra3Htj)HKan,Hio 
iia ripm-mime HcnoAb.BOBaHHH raso- 
npoiiHuaeMOCTH yrjisi; 

2 ) oxpaOoxaxb cncxeMy orHesbix pa- 

6ot; 

3 ) naKoiiHTb o ii bit aah nepexoAa k 
npoMbiJLiJieiiHHM MacniTaOaM. 

nojiynpoMbiiu, /ieimaji naiieJib JSfe 2 BoannKJia b 1942 r. 
nocAe peoBaKyam-in h nacxHniioro BoccTaiioBJicmin 
nOAMOCKOBHOH CiaHHHIi «nOA 3 CMra 3 » nyiCM pa 3 BH- 
thh 0 'iara,- ocTaBinerocn n oiibitiioh nan cam JSTe 1 , ii 
nocTeneiiHoro npHcoeAHiieiiBB k neft orneBofi c 6 ohkoh 
HOBbIX CKBa*HH. 

B nepiiOA 1943 -1946 it. iia srofi naHCAii 6 hao 

pa3pa6oTano h ocBoeno iipoBeAcm-ie nanpaBJieHHofl 
oraeBofi h rpynnoBofl c6ohkh CKBaacwn, pa3pa6oTana 
h npHMeneiia onpeAeJieinian ciictomh onienux pa6or, 
qTo Aajio ocHOBaiiHsi AJm ABAbiieiimero paciimpeHM 
nOAMOCKOBHOH CTailUHH AO p33MCpOB Iie6oAbUIOrO Upo- 
MbiuiAennoro MacmxaOa. 

OcHOBiibie iiOKasaTCJin nOAMOCKOBHOH noAynpoMbim- 
AeHiiofi riaiitviH npiiBeAciibi b th6ji. 1 . 


T a 6 ji h u a 1 


r oAbi 

OfjlLiee KOJIHMOCTHO 
b i>f | > a 6 * Timnoro 
ra3fl, M Jl H . HM* 

Ko.’mq. ra: a, ncno/ih- 
noiwnnioro na upe.^t- 
npwMTH nx Ty.'iw h n 
COOCTBGH 11 oh napOKO- 
TejfhllOH, M.1 11 , hm' 

Cpe.'unifl Ka^iopwH- 
nocTh TOBapnoi o 
rasa, kkclaIhm 3 

1942 

9,96 

7,3 

876 

1943 

14,57 

7,4 

714 

1944 

31,70 

18.5 

835 

1945 

31,78 

17,1 

765 

1946 

32,50 

21,2 

840 


12 ',61 

71,5 



n a ii 

e a b JM<> 3 



nepnoA pa6oxbi — c Mapra 1947 r. no naxajio 1949 r. 
Koahhcctbo noAi’OTOBJiciiiioro yrjm aah ;l-fi one- 
peAH 150 000 t. 

neAb pafioTbi: 1) ocymecTBHTb ocsoeime npoMbim- 
Jiennoro npoH3BOACTBa ra3a; . 


2 ) HaKoniiTb onbiT npoMbimAeHHofi 
SKcnAyaTamni 6ypwx yiviefi; 

3) npoBecTH AaJibHeftmee H3yneHHe 
npopecca noA3eMnofi ra3H(})HKa- 
ixhh yrAefi b ycAOBHHx npoMbim- 
AeiiHofi aKcnAyaTauHH. 

naHeAb npeACTaBAHAa co6ofi KOMnAeKc BepTHKaAb- 
Hbix AyTbeBbix h ra300TB0AHiAHX CKBaxHH, npo6ypeH- 
Hbix C ilOBepXHOCTH 3CMAH H3 yrOAbllblfi HAaCT H CO- 
eAHHneMbix Me>KAy codofi oraeBofi c6ohkoh, 6a3Hpo- 
BaBiiieficH Ha ra3onpoHHixaeMocTH yrAH h Ha ABii>Ke- 
iihh onaroB ropemin HaBcxpeny AyTbeBofi CTpye 
(puc. 10). 


... . N°36 N°37 If 33 N°39 ffUO N°U1 m2 NV3 

yj pPO » 0 » o 0 0 o 0 



Phc. 10. lloAMOCKOBnaa npOMbiuuieHHaa naHejib 

noAroTOBKa h po3»air naneAH npoH3BeAeHbi 6 hah 
O ecinaxTHbiM cnoco6oM. 

nocAe nepBOHanaAbnoro pa3orpeBa h o6pa30BaHHa 
AocxaTOHHbix peaKUHOHHbix noBepxHOCTefi naHeAb b 
oKTHdpe 1947 r. 6biAa nepeBeAeHa na 3KcnAyaTanH0H- 
Hblfi pe>KHM. 

ra3H(jlHKanHA BeAaCb Ha B03AyilIHOM AyTbe. 

OnbiTHbie paSoTbi na KpyTOBCKOM yaacTKe 
(noAMocKOBHbifi SacceHH) 

14 a h e a b M? 3 

IlepHOA pa6oTbi — c 5/1 no 18/1 1935 r. 

Koahhcctbo noAroTOBAeHHoro yran — 150 t . 

nanejib npeACTaBAHAa co6oft 6 ropusoHTaAbHbix 
ciiBa>KHH AnaMCTpoM 50 mm h RJinHOH 12 m, npodypeH- 
Hbix Me>i<Ay onieBbiM h ra3OOTB0A5m;HM niTpeKaMH aah- 
hoh no 6 m (pnc. 11). 



Puc. 11 . KpyTOBcican onbiTHaa nanejib jVs S: 

/-BbiBoa ra3a; 2— ropHBOHTajibuaa CKBa>KHHa no yroabHOMy naacTy; ,5-no- 
aana ayTba; 4 — omeBOft LUTpeii; 5— KHpmrmaa 4>yiepoiiKa; ff-raBocoopHbifl 

inrperc 
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ra3H(j)HKauHfl eejiacb no MeTOAy «CKBa>KHH-ra3oreHe- 
paropoB». ZlyTbe (B03Ayx h nap) HaraeTajiocb b ome- 
boh iirrpeK no Tpydaw nepe3 rnypc}), otcoc ra3a npoH3- 
boahach qepe3 BepraKajibHyio cKBa>KHHy, npodypeHHyio 
Ha ra30OTB0fl.HXIXHH UITpeK. 

Ha naHeAH onpoSoeajiacb ra3Hc£)HKaHHH h Ha bo 3 - 
AyuiHOM h Ha napo-Bos^yuiHOM AyTbe. Bbiji noJiyneH 
ropionnH ra3 HeBbicoKon TenjioTBOp hocth (ao 
600 kkcia/hm 3 npH B03^ymii0M AyTbe h ao 1000 kkcia/mh 3 
npn nonane napa), npuneM ycTOHHHBoro pe>KHMa ao- 
OHTbCH He yAaAocb. 

KoAHnecTBo BbiropeBuiero yrAH — 40 r. OeraAbHan 
nacTb noAroTOBAeHHoro yrAH noABeprAacb TOAbKo cy- 
xoh neperoHKe. 

riaHejib No 4 

nepnoA paSoTbi — c 18/V no 21 /V 1935 r. 

KoAHnecTBO noAroTOBAeHHoro yrAH — 100 — 150 t. 

KoriCTpyKTHBHo naHeAb N° 4 n p e acth b a ha a codoft 
cABoe'HHyio naHeAb N° 3 (pnc. 12). JXauhh k3>kaoh 


Wyptp N'G 



Pnc. 12. KpyioBCKan onbiTHaa naHejib Ns 4; 

/— ayTbeBbie CKBawHHbi; 2 — 3a6yTOBKa; 3 — bwboa ra3a; 4 — Kpen^eHHe KHpnHM- 
HblMH CTOHKaWH 

noAynaHeAH 7 m, uinpHna no yrAio — 4 m. CpeAHHH 
MomHOCTb nAacTa — okoao 2 m. 06ui.ee KOAHnecTBo 

rOpH30HTaAbHbIX CKB3JKHH — 8. C nOBepXHOCTbK) 3eMAH 

naHeAb coeAHHHAacb uiypt^aMn Ns 7, 8, 9. B cboio 
onepeAb mypcjibi Ns 7 h 9 coeAHHHAHCb c KpaiiHHMH 
oraeBbiMH HiTpenaMH, a rnyptf) Ns 8 co cpeAHHM impe- 

KOM. 

H3-3a 3aBaAa uiTpena, npuMbiKaBinero k iuypcjiy 
Ns 9, padoTa cJ>aKTHnecKH BeAacb Ha oahoh noAy- 
naHeAH. 

Kan n npn onbne Ha naHeAH Ns 3, BpeiweHaMH no- 
AynaACH ropionnH ra3, OAHaKO CKOAbKO-HH6yAb ycroft- 
HHBoro npouecca ra3ncj}HKa h,hh He 6 hao AOcrarayTO. 

B HeyAane Bcex onbiTOB KpyTOBCKOH ct3huhh «noA- 
3eMra3» SHanHTeAbHyio poAb cwrpaAH nAoxan opraHH- 
3auHH pa6or, HH3K3H 3HeproBOOpy>KeHHOCTb, KpanHe 
HedAaronpHHTHbie ropHoreoAoranecKHe ycAOBHH bh- 
6paHHoro ynacTKa. /taAbHenuine onbiTbi Ha KpyTOB- 
ckoh craHAHH 6 hah npeKpatueHbi h craHUHH dbuia 
AHKBHAHpOBaHa. 

OnbiTHue paSoTbi a JIeHHHCK-Ky3HeuRe (Ky36acc) 

n a h e a b Ns 1 

riepnoA padora — c 4/VI no 17/XI 1934 r. 
KoAHnecTBO noAroTOBAeHHoro yrAH — 1500 r. 
naHeAb 6buia 3aAO>KeHa Ha JKypHHCKOM nAacTe 
MOiUHOCTbio 4,85 m npn rAydHHe 3aAeraHHH 28 — 30 m. 
Yro a naABHHH nAacTa 2°. 
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UeAHK BCKpbIT AByMH IIiypcjiaMH A H B H OKOHTypeH 
odxOAHbIM HITpeKOM (pHC. 13). 

Bo3Ayx B KOAHHecTBe AO 150—200 M z lnac noAa- 
BaACH no rpySonpoBOAy, npoxoAHipeMy nepe3 rnypcfi A 
h KHpnHHHyio nepeMbinny, Pa3 OTcacuBaACH 3Kcray- 
cTepoM nepe3 ra30Tpy6onpoBOA, onymeHHbiH b rnypt}) B. 



Phc. 13. JlennncK-Ky3Hem<aa onbiraasi 
nanejib Ns 1: 

/— rjinno6nTHan nepeMbiHKa; 2 — B03ayxoTpy6onpoBoa; 
3 — KHpnH'maa nepeMbmKa; 4-K/ieTH jub aawmaHHn; 
5— yn.iOTHHTe^bHaa ranHo6nTHan cTGHaj fi-raaoTpyoo- 
npoBoa 


B npouecce padoibi noAynaAH ropionnH ra3 pa3Horo 
cocTaBa: 



co 2 

o 2 

CO 

H s 

ch 4 

Qh 

MlOHb . . . 

9,75 

7,80 

1,79 

2,30 

4,29 

435 

Miojib . . . 

12,90 

3,92 

2,50 

10,82 

6,59 

985 

ABrycT . . 

12,75 

1,75 

6,17 

19,36 

15,05 

1950 


OneBHAHO, b naHeAH npoxoAHAa He cTOAbKo ra3H- I 

(})HKau.HH yrAH, CKOAbKO LHBeAeBaHHe toauth nAacTa ] 

yrAH. 

B KoneHHOM cneTe ueAHK norepHA repMeranHOCTb, r 
cropeAa nepeMbiHKa, noAynHAHCb nporapbi, h naHeAb ■: 
BblHJAa H3 CTpoH. 

llaHeAb JVs 2 

riepnoA padorbi — c 27/IV 1935 r. no 25/11 1936 r. 

KoAHnecTBo noAroTOBAeHHoro yrAH — 18 000 r. 

UeAb onbua — npoBepna bo3mo>khocth noA3eMHon 

rasmJJHKaiuni yrAH b ucahko. j 

naHeAbio 6biA OKOHTypeH ynacTOK yroAbHoro nAacia | 
pa3MepoM 50X60 m 2 . BcKpbiTHe ynacTKa npoH3BeAeHO | 

uiypcJiaMH JVs 3 h 4 (pnc. 14). Ot uiypcjja JSfe 3 uieA | 

KBepuiAar aahhoh 12 m, nepneHAHKyAHpHo KOTOpoMy 
no npocTHpaHHio nAacTa 6 ma npoflAeH b ode CToponbi : 
orHeBon uiTpeK a-hkhoh 50 m. Ot oraeBoro niTpeKa 
6 hah npoftAeHbi nHTb nenefi aahhoh no 60 m Ha pac- 
ctohhhh 10 — 12 m Apyr ot Apyra. B kohub nenn co- j 

eAHHHAHCb KOAAeKTOpHbIM HITpeKOM, KOTOpblH UieA na- 1 
paAAeAbHO omeBOMy. nenn JV? 1, 3 h 5 dbiAH npeA- ’I 
Ha3HaneHbi aah oTCoca ra3a, a nenn JVe 2 h 4 — aJih 
noABOAa k omeBOMy sadoio B03Ayxa. 

IlocAe npOAOAH<HTeAbHoro nepnoAa p03>KHra h pa3o- 
rpeBa 6 wa noAyneH reuepaTopHbiH ra3 c cocTaBOM 
(npiiMepHo) : 

C0 2 — - 12%; 0 2 — 0,2 % ; CO - 12% ; H 2 - 16% ; 

CH 4 — 4 % ; Q„ = 1 1 00 kkcuiIhm 3 . 
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KarmqecTBO nouaBaeMoro isoisAynmoro A.yTb5i coeraB- 
jihjio okojio 2000 npHMeprio TaKHM >Ke dbiAo 

KOJinaecTBO no;iy'iaeMoro ra3a. l as oKHraACH noA kot- 
AOM JTeilHHCKOH UiaXTbl. 



ra3onpoBOAw; 2 — DosAyxonpODOAu; J-urrpeK po3>KHra; 4—cTapbiii 
aaBa/ieaiibiii LUTpcic 

BnocjieACTBHH b nane.;iH noAyuHAHCb CHAbHbie Hapy- 
iueHH h, AomeAuine ao noBepxnocTH, odpa30BaAHCb npo- 
rapbi n ynpaBJieuHe npoueccoM ctsao neocymecTBH- 
MblM. 

KoAH'iecTBO BuropeBiuero yr,an 4000 r. 

-#• -*• 

* 

rioAi'OTOBKa yrojibiioro njiacia aah rasHijiHKauHH 
B UeAHKe BO Bcex 3THX oribliax AO BOHHbl npOBOAHJiaCb 
iuaxTHbiM cnocodoM. 

n P H onbiTHbix padorax na Fo P jiobckoh CTaHUHH 
«rioA3eMra3» b 1935- 1936 rr., a saieM n-a IIoamoc- 
kobhoh craiiAHH «noA3eMraa» b 1940 r. dbuia ycra- 


Hbix MeroAOB noA3eMHOH ra3H(j)HKaunH yrAeft noxa- 
3 UAH, HTO MeTOA «noTOKa» AAH ra3H(J)HKaUHH yrAH 
b peAHKe h en oc p e a ctb e h h o Ha Mecre ero 3aAeraHHH 
6e3 paSpblXAC'IIHH MOXCeT CAyJKHTb xopomeft TeXHHHe- 
ckoh 6a3ofl aah ycneuiHoro pa3 P eiueHHH stoh npod- 

A6MbI. 

II. COBPEMEHHOE COCTOHHHE ITOA3EMHOH 
rA3H4>HKAUHH yrjiEn 

B HacTonmee BpeMH b CCCP hmoiotch Tpn Aeft- 

cTByromne CTaHH.Hn «I~loA3eMra3»: noAMOCKOBHaa y 
r. TyAbi, padoraioiuaH na 6ypbix yrAHX, JlncmaHCKaa 
b jtoHdacce h JOnaio-AdiiHCKaH b Ky36acce, pa6o- 
Taromne Ha KaMeHHbix yrAHX. 

Ha ochobc onbiTa padora IIoamockobhoh craHHHH 
«noA3eMra3» aah noA3eMHOH ra3H(})HKauHH dypbix 
yrAeft ct P ohtch abc- doAee moluhhq CTaHUHH «LIoA3eM- 
ra 3 »: LUaTCKaH b6ah3h r. TyAbi h AHrpeHCKan b Tam- 
KeHTCKOH odAaCTH. 

■ LUaTCKaH ct3huhh «rioA3eMra3» Ha dypbix yrAnx 
noAMOCKOBHoro daccefma 3 anpoeKTHpoBaHa moiuho- 
CTbio no ra3y 2,1 mah. hm 3 , hah 700 r noAMOCKOBHoro 
yrAH b cyTKH. BbipadaTbiBaeMbift ra3 dyAeT ncnoAb30- 
BaTbCH aah noAyneHHH 3AeKTpo3HepraH Ha MecTe, aah 
qero Ha CTaHUHH ycTanaBAHBaiOTCH abb ra30Bbie Typ- 
dHHbl. 

AurpeHCKan ct3huhh «FloA3eMra3» — na aHrpeHCKHX 
dypbix yrAHx c npoexTHofi MQiuHOCTbio no ra3y 
7 MAH. HM 3 , HAH 1900 T aHTpeHCKOTO dypOTO yTAH 
b cyTKH. BbipadaTbiBaeMbift ra3 dyAeT HcnoAb30BaTbCH 
is KOTeAbHoft aAeKTpocTaHAHH. FlepBan onepeAb cthh- 
li,hh dyAeT OKOHHeHa h nymeHa b 3KcnAyaTau,Hio b nep- 
Boii noAOBHHe 1958 r. 



06mnft Bus CTposimefica LUaTCKOs“i CTaHUHH »noA3eMra3“ 


HOBAena doAbman rasonpoiinuaeMOCTb yroAbHbix rma- 
CTOB. 3 to HBAeHHC BnepBble dblAO HCnOAb30B3HO na 
nOAMOCKOBHOH CTaHUHH «LloA3eMra3» B 1941 r. AAH 
npoBeAeHHH decmaxTuoft hoatotobkh yrAH k ra3Hij)H- 
KamiH npn noMOiHH dypeHHH c noBepxHOCTH Bepra- 
KaAbHblX CKB3>KHH H3 IIAaCT yrAH H COeAHIICTIHH HX 
c AeftcTByioinHM orneBbiM 3adoeM nyTeM . npoxinra Ka- 
HaAa no ruiacry yrAH c AaAbneiiiHeft ra3H(})HKauHeS 
yrAH de3 HCKyccTBemioro ApodAemiH. 

TaKHM odpa30M, npoiscAeiiiibie ao HanaAa OreHecT- 
BeHHOH BOHHbl OnbITIIbIC padOTbl no npOBepKe pa3AHH- 


U.AH OCBOeHHH H0A3eMH0ft ra3H(f)HKaUHH TOIUHX Ka- 
MeHHbix yrAeft ctpohtch KaMeHcxan onbiTHO-npoMbim- 
A6HH3H CTaHUHH «Ll0A3eMra3» B6AH3H r. KaMCHCKa 
(KaMeHcxan odA.), KOTOpan dyAeT 3aKOHueHa cTpon- 
TeAbCTBOM h nymeHa b 3KcnAyaTau.nio b 1958 r. 

1. PadoTa rioAMOCKOBHoft CTaHUHH «lloA3eMra3» 

Ho BOHHbl rioAMocKOBHaH CTaHUHH «LloA3eMra3» 
dbiAa nocTpoeHa KaK nepBoe onbiraoe npeAnpHHTHe no 
noA3eMHoft ra3H(JiHKauHH dypbix yrAeft Ha MoiUHOCTb 
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44 mah. hm 3 ra3a b roA. Ha 3Ty >Ke M0in,H0CTb OHa 
6biJia BoccianoBJieHa b 1943 r. 

B 1945 r. 3Ta cTaimna 6buia pacinupeHa ao moia- 
hocth 180 mah. hm 3 ra3a b roA- 3iy moluhoctb CTaH- 
U.HS nOAHOCTblO OCBOHA3 B 1949 r. 

B 1949 r. CT3HUH5I btophhho 6biAa pacninpeHa AO 
moiahocth 460 mjih. hm 3 ra3a b roA. Pe3yAbTaTbi pa- 
SoTbi' noAMocKOBnoft CTanuHH «HoA3eMra3» 3a nepHOA 
c 1945 no 1955 rr. xapaKTepH3yiOTCH aahhhmh Ta&n. 2. 

Bcero noAMocKOBnaa CTaHunn no coctohhhhd Ha 
l/III 1957 r. BbipadoTaAa 6oAee 3000 mah. hm 3 ra3a 

TenAOTBOpHOCTblO BblUie 800 KKCUl/HM 3 , UTO 3KBHBH- 
AeilTHO OKOAO 1000 TbIC. T nOAMOCKOBHOrO yrAH. 

TenjioTBopHan cnocoSHOCTb ra3a Hoamockobhoh 
CTaHUHH KOAeSAeTCH OT 750 AO 900 kkcia/hm 3 , Ha OT- 
AeAbHbix cKBascHnax Ha KopoTKOe BpeMH ona aoxoaht 
AO 1000 kkcui/hm 3 . 

TenAOTBOpHOCTb ra3a 33bhcht ot: 1) KauecTBa ra3ii- 
tfjHunpyeMoro yrAH — ero 30AbH0CTH; 2) or paccTOH- 
hhh ra300TB0AHmeft CKBa>KHHbi ot orHeBoro 3a6oa; 
3) ot AaBAeHHH b ra3oreHepaTope; 4) ot ofiBOAHen- 
hocth yroAbHoro yuacTKa. 

1. Jla6opaTopHbie HCCAeAOBaHHH noKa3aAH, hto Ten- 
AOTBOpHOCTb ra3a C nOBblUieHIieM 30AbH0CTH ra3H(f)H- 
nupyeMoro yrAH CHHJKaeTCH ot 900 kkcia/hm 3 npn 40% 
30JIbH0CTH AO 730 kkcia/hm 3 npn 50% 30AbH0CTH 


(pnc. 15). B eCTeCTBeHHbIX yCAOBHHX BAHHHHe 30Ab- 
hocth Ha TenjioTBopHOCTb CKa3biBaeTCH eme pe3ue, 
0C06eHH0 B yCAOBHHX nOAMOCKOBHOTO 6acceHHa, AAH 
MecTopo>KAeHHH KOToporo xapaKTepHO pe3K0e KOAe6a- 
inie KanecTBa yrAH Ha cpaBHHTeAbHo He6oAbiiiHx pac- 

T a 6 ji h u a 2 


noi<a3aTejm 

Bwpa6oTi<a BaaoBoro ra3a 
cpeAHosi 3a cyTKii, twc. hm 3 

Ce 6 ecTOviMOCTb 1000 hm 3 to- 
Bapnoro ra3a cf>paHKO-Tcm- 
Ka noipeomejib, py6. 

Pacxoa a.ieKTposneprHH Ha 
npOH3BOHCTBO 1000 HM 3 
ra3a, Kem-n . . . . . 

TenaoTBopHOCTb ra3a, 
KKOA/HM 3 

rioiepH yrjni (30.ti>nocTb ao 

45%), % . • ■ 

Pacxoa B03jiyxa Ha npon3- 
boactbo 1000 hm 3 ra3a, 
m 3 


r 

O A bl 


npOCKTH. 

1915 

1930 

1955 

noicaiaxiMH 

87 

568 

1127 

1260 

184,66 

62,90 

37,19 

34,56 

168 

103 

65,2 

97 

765 

876 

800 

900 

41,6 

31,5 

29,1 

20 

1438 

(1948 r.) 

1249 

1086 

1030 


OoiUHft BHA riOAMOCKOBHOfi CTaHU.HH ,Il0A3eMra3 


Approved For Release 2010/08/05 : CIA-RDP80T00246A03620001 0003-6 


OfiiuiiH bha crpoHiueftca AHrpeHCKofi CTaHUHH „rioA3eMra3“ 



Approved For Release 2010/08/05 : CIA-RDP80T00246A03620001 0003-6 


ctohhhhx, hto CHJibiio ocjioJKHiaeT BeA^HHe npouecca 
ra3H(|)HKau,HH yroAbHoro iiJiacxa. 

2. Pa6oToft b npoMbimjiemibix ycjioBHJix ycTanoB- 
•tcho, hto c yj3CJiH>ieiiHCM paccTOHHHji ra300Ti30Aflmeft 

CKBa>KHHbi ot onieBoro 3 a 6 oH TenJiOTBopHocTb ra 3 a 



Phc. 15. l'pa(j)HK 3aiinciiMOcin TeiuioTBopHociH ra3a OT 
30JibnocTH ra3H(J)imnpyeMoro ToriauBa 


CHi-OKaerca, npmieM sth 3 aBHCHM 0 CTb xapaxTepH 30 Ba- 
/lacb U,H(j)paMH, CHHJKaiOIUHMj-I IiaJlOpilHHOCTb c 
925 kkqaIhm 3 ao 700 kkcia/hm 3 (th6ji. 3). 


Ta djtHua 3 


M raaooTnoAsi- 

U1HX CKUa >KHH 

ra3oreHepa- 
TOpa A r o 2 

PaCCTOHHHC 
ot ay rueubix 

CKIOI IlO 

IipSIMhlM 
JlHllHHM, M 

BbIXOA 

raia, 

MM\nac 

Ten^oTBop- 

HOCTb MH3- 
Uiafl, /CKtlA/HM 3 4 

948 

25 

i 2700 

1025 

747 

50 

2400 

870 

737 

75 

2400 

750 

951 

25 

2700 

950 

750 

50 

2400 

815 

749 

50 

2000 

700 


3. PeM Bbime AaBAeime b rasorenepaTope, tom 
MeHbme boajthhx napoB iiocrynaer b onar ra3H(|)Hxa- 
Uhh h TeM Bbime TcnJiOTBopiiocTb rasa. 

B CBH3H c. nponHKHOBeiiHcM rasa b CxyparoBcxHe 
rnaxTbi b KOime 1950 r. AaBAeime b noA3CMHbix ra 30 - 
renepaTopax 6 hao ciihokcho c 500 ao 300 mm px. ct. 
b 1950 r. h ao 200 mm pr. c.t. b 1954 r. 

Tai<oe CHHJKeiiHe asbjichhh b rasorenepaTope OTpii- 
paTeAbHo OTpa3HJiocb na TeiuioTBopnocTH Bbipa6axbi- 
BaeMoro rasa, 1 ito xapaxTepnayeTCH AamibiMH Ta 6a. 4. 

4. TenjiOTBopiiocTb raaa b chamioh CTeneHH 3aBHcm' 
TaioKe ot oOBOAiieiinocTH yrojibnoro ynacTKa, noA- 
Bepraioiueroca rasucpuKamin. OOBOAiieiiHocTb ra3H(})H- 
AHpyeMoro ynacixa onpcAejiaexca no BAaxcuocTH no- 
AyqaeMoro ra3a. Oahii 1-13 npnMepoB saBHCHMOcra xaAo- 
puiTHOCTH rasa ox ero iuiaoKiioc™ xapaKTepnayeTCSi 
KpHBOH pHC. 16. 


TaSjiHua 4 



SO-lbHOCTb ra3H“ 

jlaBJienne 

Hu 3 in a si xenJiCH 

r oAbi 

(fiMUHpyeMoro 

b ra30i/eHepaT0- 

TBOpHOCTb ra3a, 


yr.iH, % 

pe, MM pT. CT. 

IClCaAjHM 3 

1950 

Okojio 35 

4C0 

876 

1951 

32—56 

247 

830 

1952 

30—40 

269 

770 

1953 

30-40 

300 

808 

19.-4 

35—43 

254 

785 

1955 

35—43 

422 

800 


ITpouecc noA3eMHon ra3H(J)HKau,HH yrjieft, ocyrpecr- 
BAeHHbin Ha IIoamockobhoh. cTamrHH «rioA3eMra3», no 
CBoeMy xapaKTepy 6jina<e Bcero noAXOAHT k ran Ha- 
3btBaeM0My «o6pameHHOMy npon,eccy», ocymecTBJiHe- 
MOMy b Ha3eMHbix rasorenepaxopax, ih kotophx, xai\ 
H3BecTH0, 6epexca cnennajibHO HOAroTOBAeHHbrii yroAb 
C He6oAbUIOH CTaHAaptHOH BAaJKHOCTblO (B03AyiIIH0 
cyxoii) h cTaHAapTHofi 30JibHocxbio h onpeAeAeHHofi 
B6AHHHHOH KycKOB yrAH h npn KOTopoM noAynaeTCH 
ra3 KajiopHHF.ocTbio 900 — 1100 kkcia/hm 3 . 

TenAOTBOpHocTb ra3a npn ero SHepreTHiecxoM hc- 
noAb30BaHHH He BJinneT b Taxon CTenei-in na ero TenAo- 
TexunnecKHe xanecTBa, xax sto MooxeT noxa3aTbCH Ha 
nepBbin B3TAHA, nocKOAbxy cropaeT b Tonxe He ras, 
a pa6onafl cMecb B03Ayxa c ra30M, a neM Bbime TenAo- 
TBOpHocTb ra3a, TeM 6oAbme aah ero ropeHHfl Tpe- 
6yeTcn B03Ayxa. Tax, aah cjxuraHHH 1 m 3 ra 3 a hoa- 
3eMHoft ra3H(J)HxauHH yrAH Tpe6yeTcn okoao 0,9 m 3 



IOO ZOO 300 400 500 600 7 OO 800 

B/iaMHDcmct, ijKM 3 


Phc. 16 . rpa<|)HK 3 aBHCHM 0 CTH TenaoTBopnocTH ra 3 a ot 
BJiaiKHOCTH ero 

B03Ayxa, 1 m 3 MeTaHa — 9,52 m 3 B03Ayxa, a aah 1 m 3 
napoB 6eri3HHa — 11,7 m 3 B03Ayxa. KaAopnnHocTb pa- 
6ohhx ra30Bbix CMecefl npuBOAHTCH b Ta6A. 5. 

B CBH 3 H C 3THM ra 3 nOA 3 eMHOH ra 3 H(|)HXaiI.HH xax 
SHepreTHHecKoe TonAHBO npeBOCXOAHT no cbohm 
xenAOTexHunecKHM Aain-ibiM aio 6 oh yroAb h He HaMnoro 


T a 6 ji h u a 5 


HanMeHOBaHHe ra3a 

Teopei HMecicw 
HeofixoAwwoe 

KOJIM'ICCTBO 
B03ay. a a.'isi 
cropaiiMsi 1 m* 
ra3a, m -1 

Busman Ka.iio- 

pHHHOCTb 1 M a 
ra3a np a 0° h 
760 MM pT. CT. 

Hn3UiaH 

KaoiopnH- 

HOCTb 1 M* 

ropioneH 

CMGCH, 
KfCOA HM' 1 

Okhci> yrjiepoaa (CO) . . 

2,38 

3 045 

902 

Boflopo/i (H.) 

2,38 

2 580 

764 

Meran (CH 4 ) 

9.52 

8517 

810 

3t8h (Co H 6 ) 

16 7 

14 961 

845 

C b e t h ji b h hi h ra3 (npw- 
Mepiio) 

5,21 

5 000 

805 

Bojuihoh ra;j 

2,15 

2 630 

835 

TeHepaTopubiH ra3 (npn- 
MepHo) 

1 ,00 

1 200 

600 

riapbi 6eH3MHa (npHMepno) 

11,71 

10 400 

890 

Ta3 no i3eMHOH ra3H$H- 
KaUHH 

0,9 

900 

480 
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06mHH BH.H JlHCHMaHCKOH CT3H U.HH ,nOA3eMra3" 


ycTynaeT BbicoKOKaAopHHHOMy npHpoAHOMy ra3y 
(8500 kkoa/hm 3 ), uto xapaKTepH3yeTCH cjieayiomHMH 
AaHHbiMH BcecoK)3Horo TenjioTexHHnecKoro HaynHO- 
HCGJieaoBaTeJibCKoro HHCTHTyra hm. ,n,3ep>KHHCKoro: 


K. n. a. KoiejibHoro 
arperaia 

yroah KaMeHHbiil . . 0,86 

raa liry 0,88 

Pa3 npHpOAHbifl . . . 0,92 


K. n. a. aaeKTpo- 

CT3HUHH 

0,265 

0,275 

0,285 


KoscjjcJiHUHeHT nojieaHoro ncnojib30BaHHH renJia ra3a 
b npoMbiuiAeHHbix TonKax npn OecrutaMenHOM c>KHra- 
hhh ero 3 Ha 9 HxeJibHo Bbtme, hcm HcnoJib 30 BaHHe Tenjra 
yrjiH. 

IloTepH yraH Ha Hoamockobhoh CTaHUHH «rioA 3 eM- 
ra 3 » npn noA 3 eMHoft ra 3 nc[)HKauHH yrjieft npHMCpHO 
cooTBeTCTByioT cpeAHHM noTepflM npn uiaxTHOH Aodbiue 
b IIoamockobhom dacceftHe. KaK B TOM, Tax H B Apy- 
tom cuyuanx HcnoAb 3 yeTCH okoao 70% or OajiaHcoBbix 
3 anaco« yrAH HeAp. 

r o ji m 


1949 1950 1951 1952 1953 1954 1955 

rioiepH yrjiH npn maxTHoft 
flo 6 bne b IIo^mockobhom 
6 acceflHe b % ot yTBep- 

aciieHHbix 3anacoB . 33,0 38,1 30,3 32,8 26,229,1 34,0 

IloTepH yrjin npn nojueMHOH 
ra3H(j)HKauan Ha II 04 MOC- 
KOBHOH CTaHUHH „floa3eM- 
ra3“ b % ox yTBepw:a,eH- 

Hbix 3 anacoB 33,0 32,0 47,6 48,6 28,1 32,1 29,1 


IloTepH ra 3 a na FIoamockobhoh CTaHUHH «FIoA3eM- 
ra3» xapaKTepH3yioTCH abhhhmh TadA. 6. 

H3 Ta 6 a. 6 BHAHO, HTO npn nOCTOHHHOM AaBAeHHH 
a6coAK)THbie norepH ra3a h3xoahtch Ha oahom ypoBHe, 
noaTOMy yBGAHieHHe BbipadoTKH ra3a b 2,4 pa3a 
(c 170 MAH. m 3 B 1949 r. ao 412 mah. m 3 b 1955 r.) 

npHBeAo k cHH>KeHHio OTHOCHTeAbHbix noTepb ra3a 

c 38,4% AO 28,1%. 

Ha FIoamockobhoh CTaHUHH c 1951 r. opraHH3OBaH0 
H 3 BAeHeHne H 3 ra 3 a cepbi h c 1955 r. — npoH 3 BOACTBO 
rnnocyAb^HTa. 

HenpepbiBHoe yAyumeHHe TexHHKO-aKOHOMHuecKHx 

noKa3areAeH npouecca, cHHJKeHHe cedecTOHMOcra 


T a 6 ji h u, a 6 


2 

o 

u 

CO 

m 

u 

O 

a ^ 
y a: 

>% . 

C 2 

O H 

co o. 

2 3 
ca ^ 

2 a, 
a Q 
<- 

ra 04 
^ X 

IloTepH ra3a 
ot TeopeTHMe- 
CKoro Koanqe- 
CTBa 

> CTpaHHMbie 

noTepH (npo^y- 
BOMHbiii h Ape- 
na>i<HbiH ra3) 

IloTepH ot reo- 

JIOTHMeCKHX 
yC^OBH^ H CH- 
CTGMbl ra3M(J)H- 
KaUHH 

*5 

* 

2 

03 
• CO 

H ea 

^ Ci 

° = ; 
-Cl 1 
o ' H W 

a; 

X 

2 

W 

. CO 

H 03 
. 0» U 

O 

c~ H W 

a: 

X 

e? 

2 

0} 

• CO 

H rt 

r, V f- 

o 

oS ¥ 
i" h w 

1949 

170,1 


160,0 

38,4 

24,5 

8,8 

81,5 

29,6 

1950 

207,2 

400 

89,0 

30,0 

11,5 

4.0 

77,5 

26,0 

1951 

219,6 

247 

89,0 

28,8 

37,5 

12,0 

51,5 

16,7 

1952 

236,8 

269 

109,0 

31,5 

44,2 

12,7 

64.8 

18,8 

1953 

290,3 

300 

89,0 

27,1 

31,7 

8,8 

57,3 

18,8 

1954 

350,1 

254 

101 .9 

22,6 

40,0 

8 8 

61,9 

13,8 

1955 

412,0 

422 

160,9 

28,1 

12,0 

2,1 

148,9 

26,0 


1000 Hm 3 ra3a c 184,66 pyd. b 1945 r. ao 33,57 pyd., 
cHH>xeHne pacxoAa 3 Aei<Tp 03 HeprHH Ha codcTBeHHbie 
Hyn<Abi c 168 K6T-H (1948 r.) ao 62,8 kbt-h, CHHTKeHHe 
noTepb yrAH c 41,6 ao 29,1% h noxepb ra3a c 38,4% 
b 1949 r. ao 28,1%' ydeAHTeAbHO noATBepJKAaiOT, uto 
MeTOA noA 3 eMHoft ra 3 Ht|)HKau,nH dypbix HH 3 K 0 KauecT- 
BeHHblX nOAMOCKOBHbIX yrAeH C 30 AbH 0 CTbK) AO 45% 
H BA 3 >KHOCTbIO AO 35% H3HA6H h HenpepbiBHO coeep- 

IIICHCTByeTCH . 

iff ifc 

* 

OCBOeHHG HOA36MHOH Ta3HCj)HKaUHH K3MeHHbIX yrABH 
xapaKTepH3yeTcn Taioxe rioKa3aTeAHMH padora JThch- 
hshckoh CTaHUHH «noA3eMra3» b AoHdacce, IOtkho- 
AdHHCKOH onbITHO-npOMblUIAeHHOfi CTaHUHH «riOA36Mj 
ra 3 » b Ky 3 dacce h b AOBoeHHoe BpeMH TopAOBCKOH 
craHUHH «noA3eMra3» b XloHdacce. 

2. PadoTa JlHcimaHCKOH CTaHUHH «IloA3eMra3» 

JlncHuaHCKaH CTanuHH dbiAa nocTpoeHa ao bohhh 
AAH npOH3BOACTB3 BblCOKOKaAOpHHHOTO TeXHOAOTHUe- 
ckoto ra3a c npHMeneHHeM napo-KHCAOpOAHoro AyTbH. 

FIoCAe BOHHbl CTaHUHH BOCCTaHOBAeH3 H BBCAGHa 

b CTpo-H b anpeAe 1948 r. B HacTonmee BpeMH CTaH- 
UHH padoraeT na B03AyiuHOM h odorameHHOM khcao- 
poAOM uyTbe. BbipadaTbiBaeMbiH ra3 nouaeTCH CeBAOH- 
rpscy. 
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Pa6ora JlncHHaiicKOH ct3hhhh «I l<:;i3e.\ira:i» xapaK- 
TepH3yeTC5i AaHHbiMH Ta6ji. 7. 

TaC/iHita 7 




roAbi 


IloKa3aTejiH 

1951 

1954 

1955 

BupaSoTKa BaJiOBoro rasa cpe;in>in 

3a CyTKH, TbIC. HM 3 

TeruiOTBopHOCTb ra3a, «t ca. ;(u 3 . . 

l 

78 

237 

299 

801 

811 

844 

KoHueiiTpanHsi KHCJiopona b nyn>e, % 

32,6 

34,3 

34,5 

PacxoA ayTMi na ra3H(l)HicanHio, m 3 
iia 1000 hm 3 

1848 

1071 

978 

Ce6ecTOHMO«T> 1000 hm 3 TOBapaoro 
ra3a, py6 

389-50 

124,3 

80,7 

rioTepH yrjia SKCiiayaianHoimbie (n 
cpeaneM no raaorencpaTopaM Jvfa 7, 
10, 13), % 

15,5 

i 9 ' 7 

9,5 

FloTepH jiyTMi h ra 3 a , % 

16,6 

12,0 

20,8 


«/lHCH l iaHCKafi CTarmHH 3ajioa<eHa na CBure cSAHxcen- 
hhx MajioMomubix KaMeHHoyrojibHbix njiacTOB (12 njia- 
CTOB MOIHHOCTbK) 0,4 — 0,8 M) . 

FeoJionmecKHe ycAOBHH sajieraiiHH yr/ieft JlncHHaH- 
CKOH CTaHHHH AJ1H nOA3eMHOH ra3H(J)HKaUHH BecbMa 
CAOKHbl. 

ra3H(J)HKauHH MajioMoiu,Hbix Hai«roHH03ajieraiomHx 
njiacTOB TpedyeT oco 6 bix cnocoGoe ncwoTOBKH hx 
k ra3H(})HKaii.nH, aah Hero hcoQxoahmo 6ypeHne Ha- 
npaBjieHHbix ckb3>khh no njiacry yrviH a hx c 6 oftKa. 
y CAOBHH 6ypeHH5I H cSOHKa CKBa>KHH Ha JlHCHHaH- 
CKOH CTaHHHH T3KH(e BecbMa CJIOHCHbl. 

Bypemie nanpaBACHHUx ckb3>khh no nJiacTy yrjin 
TeM TpyAHee, neM MeHbuie MoipHocTb nAacTa (b ycAO- 
BHHX JlHCHHaHCKOH CTaHHHH OHa MHHHM3AbHa) H HCM 
MeHbiue yrojr 3ajieraiiHH ruiacTa. Yu/ibi naACHHH jih- 
CHH3HCKHX njiacTOB 30 — 40°, to ecTb caMbie He6^iaro- 
npHHTHbie A.na OypeiiHH HanpaBJieHHbix ckbbtkhh. 

KpOMC TOrO, pa60Ta JlHCHHailCKOH CTaHHHH ocaojk- 
Hena em,e Ha/iHHHeM OoAbiuoro KOAHHecTBa CTapbix Bbi- 
paSoTOK, O KOTOpbIX Her HHKaKHX AaHHbIX H KOTOpbie 
HHCTO HBAHAHC.b npHHHHOH nOTepH I'epMeTHHHOCTH b ra- 
soreHepaTopax. 


B cbhBh c YeM, hto Ao riocjieAHero BpeMeHH c6ohk3 
ckb3>khh Ha JlHCHHaHCKOH CTaHHHH ocymecTBAHAacb 
maxTHbiM cnocoSoM, a Sypenne HanpaBJieHHbix ckb3- 
tkhh no njiacTy yrjia aoajkhhm o6pa30M He 6biJio 
ocbocho, noAroTOBKa yrjia k rasHcpHKamiH npoxoAHJia 
c 6ojibiHHMH TpyAHOCTHMH h He o6ecneHHBaAa pa3BH- 
thh moihhocth CTaHHHH no Bbipa6arbiBaeMOMy. ra3y, 
mo, b cbok) onepeAb, 3aAep>KHBajio ocBoeHiie npo- 
Hecca h yjiynmeHHe ero TexHHKO-aKOHOMHHecKHx noxa- 
3aTejiefi. 

JlHCHHaHCKan CTaHHHH «rioA3eMra3» no coctohhhio 
na 1 anpeJiH 1957 r. Bcero BbipagoTaAa 700 mah. hm 3 
ra3a TenAOTBopHOCTbio 800—1000 kkclaIhm 3 . 

3. PaSoTa K)jkho-A6hhckoh CTanpHH «IloA 3 eMra 3 » 

OnblTHO-npOMblUIAeHHaH IO>KHoA6HHCKaH CTaHHHH 
«noA3eMra3» nocrpoeHa aah ra3H(j)HKaHHH cbhth 
R aMeHHoyroAbHbix njiacTOB KOjkho-AShhckoto ynacTKa 
Ky36acca h nyiHena b SKcnAyaTanHio b Mae 1955 r. 
Ha CTaHHHH b HacTOHinee BpeMH OTpaOoTaH raSoreHe- 
paTOp Ne 1, nOArOTO'BAeHHblH KOMfiHHHpO'BaHHbIM cno- 
co6om Ha nnacTe IV-BHyTpeHHHH MoipHocTbio 8—9 m 
h b HacTOHinee BpeMH pa6oTaiOT ra3oreHepaTopbi JMb 2 
h No 3, noATOTOBAeHHbie 6ecuiaxTHbiM cnocoOoM Ha 
nAacTe VIIl-BHyTpeHHHH MomnocTbio 2,0— 2,5 m. 

CTaHHHH paCoTaeT ycTOHHHBO, BbipadaTbiBaeT ra3 
TenAOTBOpHOCTbK) 1000 — 1 20,0 KKCU/HM 3 . CTaHHHH Bbl- 
paSoTana Ocwee 70,7 mah. hm 3 ra 3 a. 


III. TEXHM 4 ECKHE B 03 M 07 KH 0 CTH H 
3 KOHOMHHECKA 5 I U,EJIECOOEPA 3 HOCTb 
CTPOHTEJIbCTBA nPOMbllllJIEHHbIX IIPEAnPHflTHH 
nOA 3 EMHOH rA 3 H*HKAU,HH yrJIEH 

IlpoHecc noA3eMHOH ra3H(})HKaHHH yrAefi pa3Ae- 
ahctch Ha ABa STana: noAroTOBKa yrAH k ra3H(})HKaHHH 
h co6cTBeHHO npopecc ra3Hc[)HKaHHH. 



06il\HH BHU lOiKHO-ASHHCKOfi CTaHHHH „riOA 3 eMra 3 “ 


15 


Approved For Release 2010/08/05 : CIA-RDP80T00246A03620001 0003-6 





Approved For Release 2010/08/05 : CIA-RDP80T00246A03620001 0003-6 


i. ffoflroTOBKa yrjiH k ra3nc|)HKaunH 

rtoflroTOBKa ropn30HTajibHbix h noAoronaAaioiUHx 
nJiacTOB k ra3Ht})HKauHH odecneuHBaeTcsi dypeHHeM 
BepTHKaJIbHbIX AHdO npOCTbIX HaKAOHHbIX CKB3JKHH H 
hx c6ohkoh (coeflHHeHne ra3onpoHHHaeMbiM KaHaAOM). 

BypeHHe BepTHKaAbHbIX H HaKAOHHbIX CKBa?KHH npo- 
BOAHTCH odblUHblMH IUHpOKO paCnpOCTpaHGHHbIMH B 6y- 
pOBOH TeXHHKe MeTO.fl.aMH H ofiopyAOBaHHCM, H B 3TOH 
odjiaCTH HeT KaKHX-AHdo CJIO>KHbIX TeXHHHeCKHX npo- 
6jieM, KpOMe o6uxhx 3afl,aq ynpomeHHH h yAemeBAeHHSi. 

Jinn ocymecTBJieHHfi decmaxTHoft no/rroTOBKH k ra- 
3Hcj)HKaiflHH KpyTonaAaromHx nAacTOB hco6xoahmo 6y- 
peHHe HanpaBJieHHbix cKBa>KHH no njiaciy yrjia. Me- 
TOflbl dypeHHH T3KHX CKB3>KHH pa3pa6aTbiBaK)TC5i Ha 
JIlICHHaHCKOH CT3HUHH «]!0A3eMra3». 

B HacToamee speMsi yx<e pa3pa6oxaH mctoa dypeHHsi 
HanpaBJieHHbix ckb3>khh no njiacry yrjia c npHMene- 
HHeM cneunajibHbix otkjioh htcji efi . 

OeBoeHHoeTb 6ypeHHH HanpaBJieHHbix ckb3>khh no 
njiaciy yrjia sthm mctoaom xapaKTepH3yeTCH a^hhhmh 
Tafiji. 8.. 

Tafi/iHua 8 



r 0/1 hi 

riOK33QT6JUi 

1951 

1952 

1953 

1954 

1955 

MeTpaiK, nor. m 

KojinqecTBO 3aKOfmeHiibix 

1390,3 

3076 

5336 

7291 

7681 

CKBa>KHH 

9 

9 

29 

27 

30 

CTOHMOCTb 1 M 6ypeHHSI Ha- 






KJlOHHbIX CKBaiKHH (6e3 Ha- 
KAOHHO-c6oeHHbix), py6. . 

668,3 

782,2 

451,2 

346 

305 


B 1954 h 1955 it. npodypetibi 2 rjiy6oi<ne HaKJion- 
Hbie CKBa>KHHbi no njiaciy JI 4 (MouiHOCTb 1,36 a*): 
ckb. A 1 ® 145 rjiy6nHofi 460,5 m cedecTOHMOCTbro 1 nor. m 
300 pyd. 55 non. h ckb. N» 167 rjiySHHofi 451,9 m ce- 
6ecTOHMocTbio 1 nor. m 289 pyd. 91 non. 

MeM doAbrne MomnocTb njiacia h ueM doAbrne yroJi 
ero naAeHHn, TeM Jierne ocymecTBJiHTb dvpeime Ha- 
KJioHHbix ckb3>khh no njiacTy yrjm h TeM oho AemeBJie. 

C6o0Ka cKBaiKHH Ha rioAMocKOBHoft cTaHUHH «rion3eMra3» 

C6oHKa cKBa>KHH na dypbix yrjiHX b HacTOHmee 
BpeMsi npoBOAHTca AByMsi cnocodaMH: npomnroM Ka- 
Hajia b uejiHKe yrjisi jih6o B03AyxoM c HcnoAb30Ba- 
HHeM ra3onpoHHnaeMOCTH njiacTa, ah6o aAeKTpnuecKHM 
TOKOM ( 3 JieKTp 0 c 60 HK 0 H) . 

T a 6 ji h u a 9 



r OAbI 

noKa3aiejiH 

1950 

1951 

19)2 

1953 

1954 

1955 

Kojihmcctbo cOhti.ix 





■ 

153 

CKBa>KHH 

67 

90 

137 

180 

170 

OOmasi suiHHa c6hthx 






3400 

KanaaoB, nor. m . . 

1745 

2169 

3577 

4615 

4241 

PacxoA AyTbfl, 

m 3 i nor. m 

CKopocTb cfiOHKH, 

37200 

26700 

24600 

0,69 

19450 

1420U 

0,69 

14000 

0,78 

nor. ^,cyT;' ..... 
PacxoA ojieKTposHep- 

0,68 

0,64 





run na 1 nor. m 
co3nanHoro KaHaaa, 
KBtn-H 

4720 

3930 

3900 

2600 

2280 

1650 


16 


C 6 o ii k a cKBaimi n p o >k h r o m b o 3 a y- 
XOM BblCOKOTO flaBJieHHfl. OcBOeHHOCTb STOTO 
MGTOA3 cdOHKH CKB3>KHH H3 PIOAMOCKOBHOH CT3HIIHH 
(fiypbie yrjiii moluhoctbio 1 — 4 m) xapaKTepH3yeTC$i 
AaiiHbiMH Tafiji. 9. 

MaKCHMajibHoe paccTosiHHe Me>KAy AByMsi c6htmmh 
cKBajKHHaMH — 60 At. npn npHHHTofl b HacTOsmi.ee 
BpeMH CeTKe paCCTOHHHe MeJKAy CKBa>KHHaMH COCTaB- | 
JineT 25 m. /laBJieiiHe B03Ayxa, npHMeHsieMoro aasi ;j 

c6ohkh, — 2 — 4 aru. j 

3 a e k t p o c 6 o n k a c k b a >k h h. OeBoeHHoeTb | 

SToro MeTOAa cdoHKH ckb3>khh Ha Hoamockobhoh | 

CTaHUHH «noA3eMra3» xapaKTepH3yeTCH CAeAyromuMH j 

AaiiHbiMH: 1 

■ 1954 r. 1955 r. 1 


KojiHqecTBO c6htux CKuasKim 53 98 

06iu.au ajHiHa cgiiTbix KaHajioB, nor. m . . 1026 2294 

PacxoA 3JieKTpo3iieprnH na 1 nor. m C 03 - 
flaimoro KaHajia, KBni-n 1830 756 


CuopOCTb 3AeKTpOc6oilKH B 3 — 5 pa3 Bbime B03AyiU- 
iioh; pacxoA SAeKTposneprHH MeHbme b 2 c jihuihhm 
p as a.. 

Ceofixa cRBasKHH Ha JIhchmehckom CTaHUHH «IIoH3eMra3» 

C6oiiKa ckb3>khh no KaMeHHoyroJibHHM nuacTaM 
b ycAOBHHx JlucHuaHCKOH CTaHUHH «rioA3eMra3» Be- 
AeTCH TpeMH cnocoSaMH: B03AyxoM bhcokoto AaBAe- 
hhh, sjieKTpuuecTBOM h 6ypeHHeM. 

C 6 O H K a CKBaiKHH B03AyX0M BblCOKOTO 

A a b ji e h h si. B 1953 r. Ha n^acTe Kb B03AyxoM 
c AaBAeimeM b 17 aru c6hto 6 CKBau<HH c odmeii p.im- 
Hoii c6hthx KanaAOB 72 m. CicopocTb c6ohkh 1 m 

B CyTKH. 

B nepnoA 1954 — 1955 rr. 6biua npoH3B6AeHa c6oiiKa 
15 CKBaUCHH BOSAyXOM BblCOKOTO A3BJieHHSI 50 — 70 CLTU 
c riiApaBAHuecKHM pa3pbiB0M njiacTa c oSmefi aahhoh 
c6iiTbix KaHaAOB 195 m. PacxoA AyTbH Ha 1 nor. m 
c6htoto KaHaua coctsbasia 2500 — 4000 a* 3 . CuopocTb 
c6ohkh 2 — 4,5 m b cyTKii. PacxoA 3AeKTpo3HeprHH Ha 
1 nor. m 600 — 1000 kbt-h. 

FIoAOJKHTCAbHbie pe3yAbTaTbI c60HKH CKB3HCHH B03- 
AyXOM BblCOKOTO AaBJieHHH Ha JlHCHUaHCKOH CTaHUHH 
«noA3eMra3» no3BOJiHJin nepeHecTH stot cnocoS orae- 
boto KaHaua Ha ra3oreHepaTOpbi IOjkho-AShhckoh 
CT aHUHH «rioA3eMra3». 

C 6 O H K a CKBaiKHH 3 A e K T p H U e C T B O M. 
B 1954 — 1955 rr. sjieKTpHuecTBOM 6 hao c6hto 10 

CKBaJKHH C AJIHHOIO c6HTbIX KaH3A0B 170 M. CpeAHHH 
CKopocTb c6ohkh 0,4 — 0,8 nor. m b cyTKH. PacxoA 
3ueKTpo3HeprHH 4000 — 9000 kbt-h Ha 1 nor. m Kauaua. 
OcBoeHHe npouecca 3Acktpoc6ohkh h3xoahtcsi b CTa- 
AHH OUblTHblX padOT. 

CCoHKa CKBaiKHH SypeHHeM, B 1955 — 
1956 rr. npodypeHbi 2 ropH30HTaJibHO-c6oeuHbie ckb3- 
>KHHbi no npocTHpamuo yroAbHoro nuacTa c aahhoio 
CKBaiKHH no yruio 118 ii 66 m. /I,ocTHrHyTaH cpeAHHH 
CKopocTb dypeHHH CKBasKiiH coctu BASieT 159,7 nor. m 
b Mecnu. CedecTOHMocTb npoxoAKH 1 nor. a* — 186 py6. 

Flo A OJK H T CA b H bl H OnbIT 6ypeHHH rOpH30HT3AbHO- 
cdoeuilbix CKB3SKHH lia JIlICHHaHCKOH CTaHUHH n03BO- 
aha npucTyniiTb k dypeHiuo tskhx ckb3>khh na PIoa- 
mockobhoh cTanuuH «PIoA3eMra3». 

3a 10 MecHueB 1956 r. Ha stoh ct 3 huhh Ha ra30- 
reHepaTope JV® 12 npodypeHO 15 Hai<AOHHO-ropH30H- 
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Tajibiibix CKuaJKim. Optima AAima ci<Ba>KHHbi no 
yrojibHOMy turacry 71 m . Ckopoctb OypetiHsi 147 nor. m 

Ha CT3HOK B MCCHH, IIJJH'ICM CKOpOCTb IipOXOAKH no 

yrjiio paBna 265 nor. m na cTaiioi< b Mecnu. 

CfiOHKa CKBUJIUIH Ha (O)iUiO -AG hHCKOH CTaHUHH 

B I kb. 1956 r. na oxoii cranium cohto Boa/ryxoM 
Bbicoicoro AaBJieiiiiii (;io 30 am) 1 1 cimanum c o6meft 
Aahhoh c6in bix kiuicUiob 115 m. PacxoA AVTbH na 
1 nor. m Kana.na cocTaeMA 9200 m 3 . Cpe/uma cKopocTb 
c6ohkh 2,1 m b cyTKH. Pacxo;i. SAeKTpoaneprHH na 
1 nor. 'm ao 1200 kot-h. 

2. ynpaejieHHe nponeccoM noA3eMHoii ra3H(j)HKauHH 

yrjiefl 

Kan bmaho H 3 KpaTKoro o63opa onbmibix pa6oT, Bee 
npoBeAeinibie onbira no noABeMiioft rasncpHKauHn yrAeft 
B peAHKe B OCHOBHOM HpOXOAHAH ycneiHHO, AaeaAH 
AAHTOAbl-IO H yCTOHHHBO B ydeAHXCAbHHX KOAHHeCTBaX 
KanecTBeinibiii ran. Oribixu nponcAei-ibi b pa3AHUHbix 
reoAormiecKHx ycJiOBHjix aaneraiiHa n.aac.TOB h xane- 
C’i’b a yrAH. 

Tax, Monpiocxb luiacxoB HBMcnnjiacb ox 0,4 m (JIh- 
cunaHCKas; cxaimnn) ao 9 m (lOjKHo-AdnHCKan), aa- 
Aeranne miacTon — or ropnaoiiTajibUbix (ITIoamockob- 
HaH cxaimHH) ao rionrn BepxHxaAbHbix 60 — 70° (IOjkho- 
A6HHci<aH, FopjioBCKaji cxaimnn). KanecxBo yr.ra H 3 - 
MCHHAOCb OT 6ypbIX IIOAMOCKOBHbIX yrAeft AO ra 30 BbIX 

cAaSocnexaioiUHxcn xysneuKnx yiviefi (K)>kho-A(5hh- 

CK3H CTaHUHfl) H AAHHIIOnAaMeilHblX AOHCUKHX (JThCH- 
uancKafi cxanm-m «IIoA3eMra3») . 

IvpoMe xoro, pa6oxa nocAeAiinx act Hoamockobhoh, 
JlHCHnaacKOH h IO>kiio-A6hhckoh era huh ft «rioA 3 eM- 
ra3» yfieAHxeAbHO roBopnx o tom, <ixo npouecc noA- 
36MHoft ra3Hc|)HKan,HH y PA eft b ucahkc npoTCKacT 
ycnemno h ycxoftmiBO. 

H3 xeopexifflecKHx ochob cIihshko-xhmhh upopeccoB 
rasncjuiKaunn xoh.jihb, noAoxxeinioft b ocnoBy ra3orenc- 
paTopHoro npouecca u cooTBexcTBeimo npHMeneHHOH 
npn pa3pa6oxi<e cJihbhko-xhmmh npouecca noA3eMnofi 
ra3H(J)HKauHH yrjiefi b ucaiikc no MexoAy «noToxa», 
H3BecTHO, qxo aah nopMaJibiioro xoah npouecca hc- 
o6xoahmo oCecricuurb Ana ociiobhmx ycAOBHH: Hop- 
MaAbHbin xenji on oft pe>KHM h npaBMAbnyio oprariH 3 a- 
UHIO a a p o ah m a m 1 1 k u iiotokob AyTbH h ra3a B orneBOM 
3a6oe. 

H o p m a ji i) h h h t e n ji o b o ft p e k h m, to ecTb 
AocxaTOHHo BbicoKHe xeMnepaxypbt npouecca (ne MeHee 
1000 ), onpeAeAHexcn b ycvioBi-mx noA3CMHoft ra3nc[)H- 

KaUHH K a A O p H ft H O CT b 10 yi’AH H TCHAOBblMH nOTepHMH. 
TenAOBofi pexcHM ycTanaBAHBaeTcn tcm 6oAee 6Aaro- 
iipit h nibiM aasi npouecca, new Meiibine soAbiiocTb u 
BAanuiocTb yrAH b ioiacTe, hcm Meubine npnTOK boah 
b noA3UMHbift rasoreuepaxop, i ipm 6oAbiue MoiUHOcxb 
riuacTa h neM Bbirne HiiTencHBiiocTb npouecca. 

TenAOBbie ycAOBim npouecca MoryT 6bixb yAyqtneHbi 
npeABapnreAbHbiM ocymenneM MecTopoKACHnn, yAaB- 
AUBanneM h otboaom ripuToniibix boa non neuron hh 
npouecca. 

MeTOAH 6opb6bi c BAaroii b naciomuee npeMH pas- 
pa6oTanbr. JIciibi BoaMOJKHbie cnoco6bi ocy iiichhh noA- 
36MHoro raaoreneparopa ao nana./ia ero rasncjjHKauHH, 
a TaKnce yAaBAinuirnic n oTKauxa boaw bo BpeMH xoAa 

2 riofl3eMia.i 


npouecca (cm. nunce CTarbii H. E. Ohcchko «Ocyme- 
uue yroAbHbix MecTopo>KAeHHft aah noA3eMHoft ra3H- 
(|)MKauHH» n npo(|). A. H. CnAinia-BeKqypnHa «Ocy- 
rneHne ra 3 n rji h u n p y e m bi x MecToponcAeHnft 6ypbix yrAeft 
b FIoamockobhom 6accefiHe»). 

ripaKTHnecKH OTKamea boah OecmaxTHbiM cnoco6oM 
Hepe3 CKB3>KHHbI H3-3a OTCyXCTBHH B TeXHHKe COOTBeT- 
CTByioiunx HacocoB panee no MorAa 6biTb BHCApeHa. 
B HacTonmee epeMH nama npoMbimAemiocTb ocsoHAa 
npoH3BOACTBO TaKHX nacocoB. 3 to CO3A3A0' npaKTH- 
necKyio BOSMOJKHOCTb ocymenHH MecTopoJKAeHnft a/ih 
ueAeft noA3eMiioft rasnipiiKaunn yrAeft n yAaBAHBaHHH 
boah bo BpeMH npouecca. 

Oahoh h 3 B03M0>KH0CTeft yAymneHHH TenAOBbix ycAo- 
bhh npouecca HBAHeTcn ero HHTeHcntJniKauHH, npeueAbi 
Koxopoft naCTO AHMHTHpyiOTCH MOIUHOCTbK) npeAUpHH- 
THH H ero AyTbeBbIX CpCACTB. Bonpoc HHTeHCHCjlHKaUHH 
MOHCHO peniUTb TOAbKO B yCAOBHHX BblpaSOTKH 60Ab- 
utoro KOAHuecTBa ra3a, Korua b pa6oTy Moryx 6biTb 
BKAJonenbi oAiioBpeMeHHo 2 — 3 agchtio cKBanenn c Ha- 
rpy3Koft Ha KancAyio no 3—10 thc. m s ayrhsi, uto ns-3a 
orpannueHHbix MomuocTeft AeftcTByioiUHX cxaHunft 
«l1oA3eMra3» ne Bcerua 6 hao bosmojkho. Jim ycAo- 
BHH riOAMOCKO'BHOft CTaHUHH npaKTHKOH yCTaHOBACHO 
OllTHMaAbHOe KOAHUeCTBO AyTbH Ha 1 CKB3JKHHy 
3 Tbic. m 3 \ nouana 6oAee 5 thc. m 3 AyxbH Ha KaAopnft- 
nocTb ra3a bahhct OTpunaTeAbno. 

Ha yAyumenne TenAOBbix ycAOBnft npouecca noA- 
3eMHofi rasncpHKauHH 6oAbinoe BAHHHne Moncex oxa- 
saTb npeABapHTeAbubift noflorpeB AyTbH c ncnoAb30Ba- 
hhcm (jinsHnecKoro TenAa ra3a, uxo, b cboto onepeAb, 
mojkct peaKo yBeAiniHTb k. n. a. ra3Hc})HKauHH. 7 I,ah 
pemennH axoro Bonpoca HeoSxoAUMO pa3pa6oTaTb koh- 
CTpyKUHIO C.KB3>KHHbI, KOTOpaH AaB3A3 6bl B03M0*- 
uocTb HaAen<Ho n AAHTeAbno oxBOAUTb ra3 c bhcokoh 
reMneparypoft. 

n p a b h a b n o oprann30BaHHaH aapo- 
A n h a m n k a noTOKOB b o r h e b o m sa6oe 
AOAJKHa o6ecneqnxb HenpepblBHoe conpnKocHOBeHne ra- 
aoBbix noxoKOB c pacKaAeHHoft noBepxHocTbio yrAH 
omeBoro 3a6on. JXji h stoto npn npoBeAeHnn npouecca 
AOA>KHa 6bITb IIOAHOCTblO yCTpaHeHa B03M0>KH0CTb 
o6pa30BaanH b nopouax Bbira30BaHHoro npocTpaHCTBa 
no6onnbix xanaAOB, rue Mor 6bi npoxoAHTb B03Ayx n, 
ne BCTynni? b KOHTaKT n ne npopearupoBaB c yrAepo- 
Aom yrAH, MonceT coeAHHHTbcn y BbiBOAsnuux ckb3>khh 
c noroKOM noAyqeiiHoro rasa n b KaKoft-To cxenenH 
cneeub ero. 

Xopoinan aspoAHHaMHKa oOecneniiBaeTCH npaBHAbHO 
3aAaHHHM n noAAep>KHBaeMbiM KOHTypoM orneBoro 
3a6on, npaBHAbHO Bbi6paHHoft cxeMoft noABOAa AyTbH 
n oTBOAa ra3a, a TaioKe npaBHAbHO noAoOpaHHoft 
AAh AaHHo-ro orneBoro 3a6oH HHTeHCHBHocTbio npo- 
uecca. 

JXjih pa3pa6oTKn HanSoAee ocji^eKTHBHbix aspoAnna- 
MiniecKoft cxeMbi n Konxypa omeBoro 3a6on bo 
BHHHHoA3eMra3e opraHH30BaHa cneunaAbHaH aspo- 
AnnaMnnecKaH AaSopaTopHH. B nacTOHiuee BpeMH na 
nOAMOCKOBHOfi CTaHUHH UpOBepHIOTCH ABe HOBbie 
cxeMbi: cxeMa Aa6opaTopnn JVe 1 n cxeMa aspoAUHa- 
MnnecKoft Aa6opaTopnn c nanpaBAei-mbiM AyxbeM. 

Oah3 hs hhx, pa3pa6oxaHHaH 1-ft AadopaTopneft 
BHHHnoA3eMra3a, npeAycMaxpHBaeT otboa ra3a npe- 
HMyiuecTBeHHO b CTopoHy ueAnna yrAH; aah 6oAee 
noAnoro Bbira30BbiBaHHH yrAH npouecc pCBepcnpyeTCH. 
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FIpn 3 toh cxeMe 3iiaiiHTejibHO Jiyqme HcnoAb3yercH 
(|)H3H'iecKae Ten/io ra3a aah npeABapHTCAbHOH repMo- 
noAroTOBKH yrAH, hto caMO no ce6e HMeer cyiu,ecTBen- 
Hoe 3HaneHne. 

npOBepKa 3 T 0 H CXCMbl npOH3BOAHAaCb Ha OnbITHOM 
yqacrae FIoamockobhoh cTamTHH, cocTOHBiueM H3 
4 pHAOB ckb 3 >khh no 4 cKBajKiiiibi b pHAy, npo6ypen- 
Hbix no ceTKe 25X30 m . 3a BpeMH iicnbiTaiiHH, c ce- 
peAHHbi 1955 r. no nacTOHiu.ee BpeMH, Bbira30BaH0 
okoao 30 Tbic. t yrAH c noAyqenHeM CBbime 50 mail m 3 
ra3a co cpeAHen TenjioTBopHOCTbio 6oAee 900 kkoa/hm 3 . 
CTeneHb Bbira30BbiBaHHH yrAH cooTBeTCTBOBajia 100 % 
npoMbiniJieHHbix 3anacoB. 

Biopafl cxeMa pa3pa6oTana aspOAHHaMHuecKou a a- 
doparopHeH BHHHrioA3eMra3a, npeAycMaipHeaeT iia- 
npaBAeHHyio noAaqy AyTbH h npoBepaeTCH b ecTecTBeu- 
hhx ycAOBHHX 3aAeraHHH njiacroB yrAH. 

OnblTHblH aapOAHHaMHHeCKHH ynaCTOK COCTOHA H3 
6 ocHOBHbix cKBax<nn 0 200 mm , npoSypemibix no 
ceTKe 25X25 m h 4 c,KBa>KHH AonoAHHTeAbHbix no 
ceTKe 12X25 m. 

JX yTbe noAaBaJiocb qepea cneuuaAbHbie AyTbeBbie 
KOAOHHbl AHaMeTpOM 100 MM, OnyiUeHHbie B CKBa>KHHbI 
H 3aKaHHHBaiomnec5i riacaAKOH c uanpaBAeHHeM Ayrbe- 
Boro noTOKa b uaockocth yroAbHoro njiacra. 

Pe3yAbraTbi paOoTbi Ha onbiTHOM aspoAHHaMime- 
ckom yqacTKe xapai<TepH3yiOTCH AannbiMH ta6 a. 10. 


T a 6 a n u, a 10 
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* Bbira30BaHHC yr^n do/iee 100% oo-biicufleTcn BbiraaoBiJBaHHCM m nc- 
npoMbiiujiCHHbix 3anacoB yrjin c 30 /ibHOCTbio ubiiue 45%. 

FIpou,ecc ra30o6pa30BaHHH no BceM cKBa>KHHaM xa- 

paKTepH30B3AC5I yCTOHHHBOCTblO ra33 no TenAOTBOp- 
HOCTH H COCTaBy. 

JlucnqaHCKaH CTaHUHH «FIoA3eMra3» Ha ocuoBe 
CBoero onbixa padoTH Taione BHecna pHA H3MeHeHHH 
b cxeMy h KOHCTpyKUHio ra3oreHepaTopa. B HacTOHiu.ee 
BpeMH AyTbe noAaeTCH uepe3 noAeBbie npofiAeHHbie 
b nouBe nAacTa hah BepTHKaAbHbie cKBaxcHHbi b Bbira- 
30B3HHoe npocTpaHCTBO, a ra3 otboahtch uepe3 
pa30HOKe'HHbie HaKAOHHbie CKBa>KHHbi T npouAeHHbie no 
nAacTy yrAH. 

Taxaa cxeMa a^ct B 03M0JKH0CTb HcnoAb30BaTb cpi-i- 
3HuecKoe TenAo o6pyuiHBiuHXCH nopoA A-ra noAorpeBa 
AyTbH H AOra30BbIBaTb OCT3TKH yTAH B oOpyHICHHblX 
nopoAax. 

3to 3H3HHTeAbHO yAyquiHAo TexHHHecKHe noxasa- 
TeAH paOoTbi rasoreHepaTOpa. 

Ha npouecc ra3Hc})HKau.HH KpoMe aspoAHHaMHKH 
BAHJieT COCTOHHHe OrHeBOTO 3afiOH, KOTOpblH (JjOpMH- 
pyeTCH odpyuiaiomHMHCH KpoBAeft h nAaoroM yrAH, 
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OrHeBofl 3 a 6 oii aah nponecca tcm Ayqiue, ueM nAaHO- j 

MepHee oOpyuiaeTCH kpobah h qeM OHa nAOTHee 3a- 
noAnneT Bbira 3 GBaHHoe npocTpaHCTBO, a TaiOKe ueM 
MeHee TepMHqecKH eroeK ra 3 H(})HU.HpyeMHH yroAb 
(nporpeBancb, HenpepbiBHO pa 3 pymaeTCH, 3 anoAHHH 
KaHau omeBoro 3 a 6 on pa 3 Apo 6 AeHHHM yrAeM, yseAH- 
HHBan peaKUHOHHyio noBepxnocTb) . 

B CBH3H C 31 H M AyULUeH KpOBABH A^S nOA3eMHOH | 

ra3H(j)HKaUHH HBAHIOTCH IMIHHbl H TAHHHCTbie CABHAbl, 
a AyquiHMH yrAHMH — 6ypbie. 

Kax cpeACTBO ynpaBAeHHH noTOKaMH AyTbH h ra 3 a 
MOJKeT CAy>KHTb B HCKOTOpbTX CAyqaHX HCKyCCTBCHHOe 
nanoAiicimc Bbira 30 Bamioro npocipanciBa. 

K neAOCTaTKaM noA 3 eMiioii ra 3 nc)iHKanHH yrAcii n na- 
cTOHin.ee BpeMH, a raioKe h k pe.aepnaM noBbiiueiinsi ee 
3Cjuj)eKTHBHOCTH B OyAylUCM OTHOCHTCH: BblCOKHe noTepH 
ra3a h yrjin (xoth ohh h ne npenbiiuaiOT norepb npn l ; 

AoObiue yrAH maxTiibiM cnocoOoM) , a TaKxre Aoporo- 
BH3Ha H CAOXCHOCTb OypeHHH CKBaJKHH H HX c 60 HKH. 

rioTepH yrAH npH nOA 3 CMHOH ra 3 Ht})HKaUHH 3 aBHCHT 
ot 30 AbnocTH yrAH (ueM ona Bbiuie, TeM Bbirne noTepu), 
ot cTpyKTypbi nAacTa (neM 6 oAbme pa36HT nAacT no- 
pOAHblMH npOCAOHKaMH, TCM BblUie nOTCpH), OT MOIU,- 
hocth nAacTa (hcm MeHbrne MomnocTb nAacTa, tcm 
Bbirne OTHOCHTeAbHbie noTepn), a taiokc ot KOHCTpyK- 
HHH CKB 3 JKHH H paCCTOHH HH MeH<Ay HHMH. TaK HanpH- |j 

Mep, Ha raaorenepaTope JVs 2 Hoamockobhoh CTaHUHH \ 

33BHCHM0CTb nOTepb yrAH OT paCCT'OHHHH Me>KAy CKB 3 - 

>KHHaMH onpeAe^H-nacb cAeAyKHUOMH micJipaMH: 

PaccTOfiHue Me>K4y CKBa>KHHaMn b pnay, m . 40 35 30 25 

FIOTepH vrjia b % ot npoMbiuui. 3anacoB 
(oKpyrjieHHo) , . 37 28 24 17 

IlpaKTHKOH yCTaHOBACHO, HTO 06 caAKa CKB3JKHH AO 
KpOBAH HAaCTa, lOK 3TO AeAaJIOCb AO CHX nop, pe3KO I 
VBeAHHHBaeT noTepH yrAH, o6caAKa H<e cKBaurnii 
i) nAacTe vtah c ocTaBAeHHeM Heo6ca>KeHHOH uacTH 
nAacTa He" Soacc 0,3 — 0,8 m 3HaunTeAbHo coKpamaer 
noTepu yrAH. 3 to o6t.hchh6tch TeM, uto b nepBOM 
cAyqae cOoequbin KanaA pacnoAaraeTCH b BepxneH 
qacTH nAacia, h nAacT yrAH, Ae>Kaiu,HH hhaco c6oeq- 
noro KanaAa, Bbira 30 BbiBaeTCH tie no Bceii moiuhocth; 
bo BTopoM CAyqae cSoeqHbiH KaHaA pacnoAaraeTCH 
y noqBbi nAacTa, ato oOecneqHBaeT SoAee noAHoe bh- j 
ra30BbiBanHe nAacTa yrAH no ero mohihocth. j 

3HaqHTeAbHbie noTepn ra3a nponcxoAHT H3-3a caotk- 
nbix ropHoreoAorHqecKHX ycAOBHH saAeraHHH ra3ncJ)H- 
unpyeMoro yroAbHoro nAacTa (HaAHqne b xpoBAe ; 

yroAbHoro nAacTa pwxAbix ra3onpoHHU.aeMbix necnoB, j 
a B nOBBe — TpeiU,HHOBaTbIX 3aKapCTOBaHHbIX H3B6CT- 
hhkob). 3th noTepn TeM Bbiuie, qeM Bbirne a^bachhc, 
KOTopoe noAAep>KHBaeTCH b ra3oreHepaTope. Ohh mo- 
ryT 6biTb 3naqHTeAbiio yMeiibuieHbi npn opraHH3au,HH 
OoAee pauHonaAbHofl cucTeMbi ra300TB0Aa h npuMe- 
HeHHH TaMnoHaxca h rAHHH3auHH ra3onpoBOAHiu.HX nAa- 
ctob KpOBAH h noqBbi (necKH, H3BecTHHKn) SKcnAya- j. 

TnpyeMoro yroAbHoro njiacia. nocAeAnee MomeT sko- •• 
noMHqecKH ce6n onpaBAaTb b cAyqae OoAbuuix npo- 
MblUIAeHHblX MaCLHTaOOB npOH3BOACTBa. 

3aMeHa c6ohkh ckb3hchh B03AyxoM BbicoKoro asb- 
AeHHH na 3 AeKTpoc 6 oHKy hah c 6 oHKy OypemieM pe 3 K 0 
conpaTHT noTepn ra 3 a. 

ripouecc b noA 3 eMHbix ra3oreHepaTopax ynpaBAHeTcn: 
CBoeBpeMeHiiOH noAroTOBKoii k ra3Hi|)HKauHH h bboaom 
b 3KcnAyaTaii,Hio iiobhx 3anacoB yrAH, koahhcctbom, 
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C0CTaB0M II AaiuieuiK'M Ayxi.si; AaBAeiincM u ra3oraie- 
paxopc; cxeiwoft h KoiicxpyKHHefi rasorenepaTopa. 

JXJifi npaBHjibHoii ouciikii ocbochiiocth h bo 3 mojk- 
E 0 CTH yilpaB/ieHHH ilpOECCCOM nOA36MHOH ra 3 H$HKaitHH 
yr/iew OTMeraM, 1 ito bcc o c ii o b ii bt e cnoco 6 bi 
ynp aBJieuEfi npoi/eccoM nopeMHOH ra- 
3 h h n a u ii h t e »e, 'ito h b npopecce 
h a 3 e m h o ft r a 3 h tj) h k a ii h h t o n ji h b a. ripHH- 
U.imnaJIbHOe OTJIHUHe TOAbKO B KOHCTpyKUHH H cxewe 
ra3oreHepaTopoB. 

CxeMa h KOHCTpyKU.ua noA3eMiiora raaoreHepaTopa 
Aoajkhm 6biTb T3KHMH, hto6h Tie riO/WiioiiiHecH ynpaB- 
achhio ropnoreoJioi HaecKHe cpaKTopbi (o6pyuieHHe 
KpoBJin, njiacTa yrjifl) ne. moivih napyrnaTb HopMaAb- 
hoto xoua npouecca noAseMHoft ra3H(j)HKauHH yrjieft. 
CxeMbi h KOHCTpyKUHH noA3CMHbix ra3oreHepaTOpOB, 
npHMeHHeMbie b HacToamee Bpena na FloAMocKOBHoft, 
IO>KH0-A6HHCK0ft H JlHCHHailCKOH CT3HUHHX «FIoA3eM- 
raa», b riepBOM npH6.HH>KeHHH yAOBAexBopaioT 3TOMy 
xpefioBaHHio. 

no Mepe HaKonneHHH onbiTa sth cxeMbi h KOHCTpyK- 
UHH MoryT h AOJiHfi-ibi 6biTb yaiyuuieHbi, Ha hto h Ha- 
npaBaiena padoTa BHHHnoA3eMra3a, rHnponoA3eM- 
ra3a h cxaHUHH «IIoA3eMra3». 

JlynuiKM AOKa3aiejibCTBOM ynpaBJiaeMOCTH npou.ee- 
com noA3eMHoft ra3n4)HKaunH yrjieft hbahctch mhoto- 
jierHHft onbiT pafioTbi cxaHUHH «noA3eMra3», KOTOpbie 
roAaMH 6ecnepe6oftHo noAaiOT ra3 npoMbiuiAeHHbiM 
norpeCHTeAHM npn nenpepbiBHo yuyquiaioiuHxcfl xex- 
HHKO-BKOHoMHnecKHX noKa3aTeAHx npouecca. 

IV. HAyqHO-HCCAEAOBATEAbCKHE, IlPOEKTHblE 
H OnbITHblE PABOTbl HO AAJIbHEHLUEMy 
PA3BHTHK) H COBEPU1EHCTBOBAHHIO nOA3EMHOH 
eA3H‘I>hkau,hh yrjiEH 

B roAbi BejiHKoft OTeuecxBeHHOH boShh ct 3 huhh 
« noA3eMra3» 6 hah paspymeHbi h HHKaKHX HayuHO- 
HccAeAOBaT&HbCKHx h onbiTHbix pa6oT np a k th h ec k h He 
BCAOCb. OhH 6bIJIH pa3BepnyTbI H pa3BHB3JIHCb TOJIbKO 
b nocJieBoeHHbie roAbi. 

K HacToaiucMy BpcMeim iia cxanunax «noA 3 eMra 3 » 
nocrpoeno 27 onbiTHbix noA3eMHbix ra3orenepaTopoB h 
yqacTKOB b ecTecTBeniiux ycAOBHnx h 10 onbiTHbix mo- 
AeJieft h ycxaHOBOK. 

Ha 6a3e JladopaTopHH noAaeMHoii rasucJiHKauHH h 
CneuHajibiioro KOHCTpyKxopcKoro 6iopo h npoeKTHOft 
KOHTOpbl B r. CtHAHHO B HlOJie 1949 r. C03AaHbI H 
b HacTosnuee BpeMH nenpepbiBHo pa3BHBaioTCH cneuna- 
JI H 3 Hp OB a H H bl ft HayUHO-HCCJieAOBaTeJIbCKHH HHCTHTyT 
«BHHHHoA3eMra3» b r. Mockbo h npoeKTHbift HHCTH- 
TyT «FHnponoA3eMra3» b r. CTaJiHHO (jFoHOacc). npH 
riOAMOCKOBHOH, JIHCHH3HCKOH II K)5KHO-A6 hHCKOH CT3H- 
Uhhx «FIoA3eMra3» co3Aaiibi ceKTopbi BIlHHnoA 3 eM- 
ra.3a. 1\ paSoTaivr no noA3eMHoft ra3H(J)HKauHH yrjieft 
npHBJieneno 1 1 OTpacJieBbix HiicTHTyxoB h hhcthtytob 
A xaAeMHH HayK CCCP. 

ZIjih pemeHHH BonpocoB OypeHHH HanpaBJieHHbix 

CKB3>KHH npH JlHCHUaHCKOH CT3HUHH «HoA3eMra3» C03- 

Aana b anpeJie 1945 r. cneuHajibHan Komopa onbix- 
Horo HanpaBJieHHoro Sypenna CKnajKHii. 

B pe3yjibTaTe npoBCAemibix HayHHO-HccjieAOBaxeAb- 
ckhx h onbiTHbix pa6oT peuienbi cjieAyioiUHe 3aAaHH: 

1) pa3pa6oTanbi n npoxoAHT irpaKTHHcci<yio npo- 
Bepny HOBbie cxeMbi ho^scmhoh ra3H([>HKau,KH MMeH- 
Hbix h 6ypbix yrjieft; 

2 * 


2) ocBoeHo 6ypeiiHe HaKJiOHHbix ckb 3 >khh ao rjiy- 
Onubi 500 m no yrojibHbiM nAacTaM MoiUHOCTbio cBbiiue 
0,50 m; 

3) oCBoena aAeKTpmecKaH cOoifea ckb 3 A(hh Ha 
6ypoyroJibHbix njiacrax riOAMOCKOBHOH cTairuHH «n oa- 
3eMra3»; 

4 ) ocBoeHa c 6 o«Ka ckb3>khh B 03 Ayxo<M BbrcoKoro 
AaBAeHHH C THApaBAHHeCKHM paspbiBOM Ha KaMeHHO- 
yroAbHbix nJiacTax; 

5) ycoBepmeHCTBOBaHa cSoftna npo>KHroM Ha noA- 
mockobhoh CTanuHH «noA3eMra3»; 

6) BbinojraeHbi TeopeTHnecKHe, AaOopaTopHbie h nep- 
Bbie onbirabie padoTbi b npHpoAHbix ycjro’BHHX Ha 6y- 
pbix yrAHX no noAyneHHio TexHOAorHnecKoro ra3a, 
npHroAHoro aah cnHTe3a aMMHaKa; 

7 ) co3AaHbi nepBbie o6pa3Ubi ra30B0H TypfiHHbi 
FT- 12-3 h ra30Typ6oKOMnpeccopa rT-50000 a^ih pa- 
6oTbi Ha ra3e noA3eMHoft ra3H(|)HKanHH yrjieft; 

8) pa3pa6oTaH paA KpaftHe Heo6xoAHMbix KOHTpoAb- 
H0'-H3MepHTeAbHbix npH6opoB jj , ji h aHajiH3a ra3a, koh- 
TpOAH 3 a nOJIOJKeHHeM AOAOTa B 3a6oe CKBaJKHHbl, 
3aMepa yrua naKAOHa h a3HMyTa och cTBOAa ckb 3- 
H<HHbi, 3aMepa BAarH ra3a h Ap. 

V TEXHHKO-3KOHOMHHECKHE HOKA3ATEJ1H 
nOA3EMHOH rA3H<l>HKAU,HH yrJIEH 

FIah onpeAeJieHHH skohomhkh hobopo npouecca 
fiepyTcn TexHOAoriiHecKHe noKa3aTeAH, noAyneHHbie Ha 
onbiTHOM npeAnpHHTHH, npoeKTHpyeTCH npoMbiuiAenHoe 
npeAnpHHTHe h no iioK33aTeAHM 3 toto npoeKTa cyAHT 
06 skohomhhhocth hoboto npouecca. PacneTHbie Aan- 
HHe, ecTecTBeHHO, KoppenrapyiOTCH AaAbHeftuiHMH 
npaKTHHeCKHMH AaHHbIMH. 

HhKTO He n03B0AHA 6bl ce6e CUHTaTb OTUeTHbie A3H- 
iibie nepsoH AeftcTByioiueH aroMHOH sa eKTp oct3 huh h 
X apaKTepHbIMH AAfl SKOHOMBKH HcnOAb30BaHHfl aTOM- 
UOH SHepFHH BOOglUe. B OTHOHieHHH nOA3eMHOH ra3H- 
(pHKaUHH TAKHe CpaBHeHHH, K COHOACHHIO, HMeiOT 
MeCTO. 

HeKOTopbie TOBapHiuii SyxraATepcKHe AaHHbie noA- 
mockobhoh h JIncHHaHCKOH CTaHUHH «noA3eMra3» npu- 
HHMaiOT 33 3KOHOMHHeCKHe nOKa33Te'AH nOA3eMHOH 
ra3i«J)HKauHH yrAeft BooOiue, ueM H3BpaiuaiOT skoho- 
MHKy nOA36MHOH r33H(|)HKaUHH, a T. HyxaHOB He yAOB- 
AeTBOpHACH H 3THM, OH H3BpaTHA H SyxraATepCKHe 
AaHHbie. 

3to ocHOBHoe H 3 BpaiueHHe ycyrySAHior eiue tom, 
hto cpaBHHBaioT cTOHMocTb yrAH cppaHKo-uiaxTa CO 
cTOHMOCTbio ra3a ^paHKo-TonKa noTpeSHTeAH. 

nOAMOCKOBHyiO CT3HUHIO «nOA3e'Mra3», MOIUHOCTbK) 

no ra3y 3KBHBaAeHTHyio maxraoH AoSbine 400—500 t 
noAMOCKOBHoro yrAH b cyTKH, cpaBHHBaioT He c rnax- 
TOH anaAOrHHHOH MOHJ.HOCTH C aHaAOTHHHblMH TeO’AO- 
THHecKHMH ycAOBHHMH 3aAeraHHH yrAH, a c noKa 3 a- 
reAHMH OacceHHa BooOiue. npaneM npH CpaBHeHHH noA- 
HOCTbK) HrHOpHpyiOT KaHOCTBeHHbie p33AHHHH Ta3a H 
yrAH nan TonAHBa. 

TaKOH MexoA CpaBHeHHH, ecTecTBeHHO, rpy6o HCKa- 
HtaeT ASHCTBHTCAbHyiO SKOHOMHKy II0A3eMH0H ra3H- 
(pHKaHHH. 

MaTepnaAaMH aah cy>KAeHH5i 06 SKOHOMHuecKoft scp- 
c|)eKTHBHocTH noA3eMHoft ra3HtJ)HKauiiH yrAen Ha Aan- 

hom 3Tane ee pa3BHTHsi abahiotch t cxhuh cckh & npoeK™ 

CTpOHIlXHXCH AHrpeHCKOH H LLIaTCKOH CT3HUHH «HOA- 
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T a 6 ji h ii a 1! 


noKa3aTe;m 


no43eMHaa, 

ra3H(j)HKa- 

UHH 


lUaxTHaa 

Ao6biaa 


| IloaacMu. 
ra 3 Ht(). b % 
I k uiaxTii. 
flODblHe 
yrjin 


Mctomhhkh 
AShhux no 
inaxTHOH 
Aoobme 


CedecTOHMOCTb 
1 m HaTypajibHoro 
yrjia n cootbct- 
CTBGHHO IiepeCMH- 
TaiiHoro rasa, j 

py6. -Kon.: 

AHrpeHCiiaa cthh- ; 

hhh . ■ . . . j 


56-70 


89-78 


I 


63,6 


OT>ieTHbie 

jtaHHbie 

TpecTa Cpen- 
a3yroah 3a 

1956 r. 


LUaTCKaa craHiyiH 


55-20 


62-91 


87,7 


OmeTHbie 
naHHHe 
KOMfiHHara 
Tyjiayro.n, 
;ia 1956 r. 


npoH3BOflHTeai>- 
HOCTh ojuioro Tpy- 
jtamerocfl — tohh b 
MecHU HarypaJibHo- 
ro yrjin ii cooTBer- 
cTBeHno nepecBH- 
tanHoro ra3a: > 


AHrpeHCKaa ctsh- 

OHfl 


91,5 


28,1* 


325,6 


OTMeTHue 
aaHHwe 
TpecTa 
Cpeaa3yro.ib 
3a 1956 r. 
*no npoeK- 
Ty— 49,9 


UlaTCKan CT3H- 
UHH 


42,2 


41,0 


102,9 


tpaKTHB. 

a,aHHbie kom- 
SHHaia 
Tyjiayrcuib 
3a 1956 r. 


KanmaaoBaoiKe- 
hhh Ha 1 m roflo- 
BOH HOSblMH HaTy- 

paabHoro yras h 

COOTBeTCTBeHHO 
nepecHHTaHHoro ra- 
sa, py6. — Kon.: 


AHrpeHCKaa ct3h- 

UHH . . . • ... 


LLlaTCKan daH- 
uhh 


192-00 


240-50 


165-00 


235-50 


116,5 


102,0 


no npoeKTy 
maxTbi J'te 10 
(AHrpeH) 

no npoeKTy 
maxTbi Ns 1 
.necowH- 
ckoh* TpecTa 
Hepenerb- 
yroah 


3 eMra 3 », yrBep>KAeHHbie Mhiihctcjjctbom yrojibnofi 
npOMblUIJieHHOCTH H COBeTOM MHHHCTpOB CCCP, H 
npeflBapHTeJibHbie TexHHKO-aKOHOMHHecKHe pacnerbi 
CTpoHT&JibCTBa HOBbix CTaHUHH «noA3eMra3». 

AHrpeHCKaa cTaHuna «lloA3eMra3» paccuHTaHa Ha 

Aodbiuy 7 mah. Hm 3 ra3a b cytKH, hah 2320 mah. hm 3 


ra3a B r °A C TenjIOTBOp HOCTblO 1000 kkcu/hm 3 , HTO 
aKBHBajieHTHo toaoboh Aodbiue 645 thc. t anrpe-HCKoro 
oyporo yrjia, hjih 1900 r/cyr. 

IUarcKaa CTaHmia «rioA3eMra3» 3anpoeKTHpoBaHa 
na AoSbiqy 2,1 mjih. hm 3 ra3a b cyTKH, hah 
662,4 mah. hm 3 ra3a b toa c tcua otbop HOCTbio 

aUO KKaA/HM 3 , HTO SKBHBaAeHTHO. TOAOBOH AOdbIHe 

226 Tbic, t noAMocKOBHoro yrAa, hah 720 T/cyr. 

Flo 3 thm pacaeTHbiM AaiiHbiM cpaBHHreAbHbie noKa- 
33TeAH CTaHUHH «noA3eMra3» H anaAorHHHbix HiaXT 
xapaKTepH3yiOTCH AaHHbiMH TadA. 11. 

rHnponoA3eMra30M h BHHHnoA3CMra30M dbiA npo- 
BeAeH PHA TeXHHKO-3KOHOMHHeCKHX HCCAeAOBaHHH H 
paCHeTOB O B03MOTKHOCTH CTpOHTeAbCTBa KpynHbIX rrpo- 
MbiniAeHHbix CTaHUHH «OoA3eMra3 » b paftoHe y*e 
AencTByromiix CTaHUHH, a Tauace b hobhx paftoHax. 
3th HCCAeAOBaHHH h pacHera asah CAeAyioiUHe peayAb- 
Tara: 

1. CTaAHHCKaa CTaHUHH «noA36Mra3» MoiUHocTbio 
7 — 8 mapa. hm 3 ra3a b toa b Ky3dacce Ha ByHiypo- 
JlncTBeHCKOM m ecTop ohi A eHH h , HMeiomeM 3anacw yrAa 
147,7 MAH. T. Ta3 3TOH CTaHUHH MOJKeT dbITb HCHOAb- 
30Ban Ky3HeuKHM MeTaAAypruqecKHM KOMdHHaTOM. 

npn 3aMeHe Ha T3L1, h arAOMepauHOHHOH cfiadpHKe 
Ky3HeuKoro KOMdunaTa TBepAoro TonAHBa rasoM cede- 
CTOHMOCTb TonAHBa c{)paHKO-TOnKa KOTeAbHOH CHH3HTCH 

c 67,5 pyd. b nacToamee BpeMa ao 37,7 pyd. 3a TOHHy 
ycAOBHoro TonAHBa, hto AacT eureroAHyio skohomhio 
B 34,4 MAH. pyd. lipOH 3 BOAHTeAbHOCTb TpyAa OAHOTO 
TpyAHHUeroca, 3 anaToro na Aodbiue, noAroTOBKe h c>kh- 
raHHH TonAHBa, yBeAiiunTca c 52,6 r b HacToamee 
BpeMa ao 109 t naTypaAbHoro TonAHBa b Mecau, hto 
BbicBodoAHT 739 ueA. 

2. CTaAHHCKaa ct3huhh «noA3eMra3» JsTs 2 molu- 
HocTbio 7 — 8 MApA. hm 3 ra3a b toa b Ky3dacce Ha 
ByHrypo-JTHCTBeHCKOM m e CTop o>k ach h h . Fa3 stoh CTaH- 
UHH MOKeT dbiTb HcnoAb30B3H na cymecTByiomeH 
CraAHHCKOH T3IJ,, pacnoAOH<eHHOH Ha paccToaHHH 
12 — 15 km ot yroAbHoro yuacTKa. yicasaHHoe koahto- 
ctbo ra3a noAHOcTbio odecneuHT noTpedHOCTb T3U, b 
TonAHBe. 

no npoeKTHOMy 3aABHHio, BbinoAHeHHOMy r'Hnpo- 
noA3eMra30M, npn 3aMeHe yrAa ra30M noA3eMHOH ra- 
3H({)HKaUHH CTOHMOCTb TOnAHB3 Ha T3U, CHH3HTCH 
c 68,6 pyd. ao 38,5 pyd. 3a TOHHy ycAOBiioro TonAHBa, 
hto abct e>KeroAHyio skoiiomhio Ha MHoro mah. pyd. 
npoH3BOAHTeAbHOCTb TpyAa oahoto TpyAHiueroca, 3a- 
hhtoto Ha Aodbiae, noAroTOBKe h CHcnraHHH TonAHBa, 
B03pacTeT c 51 t b HacToaiuee BpeMa ao 109 t HaTy- 
paAbHoro TonAHBa b Mecau, hto BbicBodoAHT 774 uecio- 
BCK3. 

3. K)u<HO-Ky3daccKaH CTaHUHH «noA3eMra3» moiu- 
HOCTbK) 7—8 mapa. hm 3 ra3a b toa b Ky3dacce Ha 
LIlymTyAencKO-HHKOAaeBCKOM MecTopo>KA6HHH, HMeio- 
meM npoMbiuiAeHHbie 3anacbi yrAa 164,3 mah. t. Ta3 
nry MouceT dbiTb HcnoAb30BaH Ha cymecTByiomeH 
K)jKHo-Ky3daccKOH TP3C, HaxoAaiuenca b 5 — 7 km or 
yroAbHoro ynacTKa. yuasaHHoe KOAnuecTBo ra3a odec- 
neuHT KpyrAoroAonyio padoTy doAbmefi uhcth TP3C. 

no TeXHHKO-3KOHOMHHeCKOMy paCHeTy, BbinOAHeH- 
noMy rHnponoA3eMra30M, npn 3aMeHe cJKHraeMoro Ha 
CTaHUHH b HacToamee BpeMa Ky3HeuKoro yrAa ra30M 
cedecTOHMOCTb TonAHBa chh3htch c 73,1 pyd. ao 35 pyd. 
3 a 1 t, hto AacT ouenb doAbiuyio emeroAHyio skoho- 
mhk), npoH3BOAHTeAbHOCTb TpyAa oahoi’o TpyAHiuerocn 
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na aoChmc, noyu’oTOBKe h cwHrain-m TonjiHBa noBUCHT- 
cfl c 37,4 t b Mecfii; b nac.TOHinee BpeMfl ;;o 117 t yr- 
Jlfl, ATO BbICB()60AHT 1938 ACJI. 

4. KoJiMoropoBcnaa CTanpHsi «FIoA3eMra3» Momno- 

CTbio 8—9 MJipA. fiM 3 rasa b toa b Ky36aoce Ha Koa- 

MoropoBCKOM yqac.TKC JSTe 1 c 3anacaMH yrAH 302 mah. t. 

Fa3 3T0H CT3HUHH MO>KCT CbITb HCnOJIb30‘BaH H3 BeJIOB- 

PPH Oil 1 } 5-6 M 0T 



Vna’jaHHoe kojihhcctbo rasa 0 6C 

yrwibHoro ynaciKa . "torv nacm TP3C, 

neAKT Kpyi’Jioi ojroBY l c - BHHHrioAseMraaoM, 
no paCHCTaM, BbinOJIHOH ce6e:CTO HMOCTb toh- 

roTOBKe ii OKHraiiHH ToruiHBa hobhchtch c 37 t b Ha- 


CTOflm.ee BpeMfl ao 130 r yivisi b mcchh, ato bhcboOo- 
aht 1773 aca. 

5. ^maiibicnaAcKafl craimufl «EloA3eMra3» Mom- 
h Oct bio 9 — 10 M.npA. hm' a rasa u roA b Ka3axcKoft CCP 
na JJmiHMcnaiicKOM OypoyroAbHOM MecTopo>KAeHHH, 
HMeiomeM 3anacbi yivisi 750 mjih. r. fa3 sxofi CTanuHH 
Mower 6bm» HcrioJibsoBaa iia FP3C MonmocTbio 
400 TbIC. K(i. 


ripeHMymecTBa rasa i<aK TonjiHBa 

Ta3 i<aiv roruiHBO oSjumaer no cpaBneiiHio c yrjieM 
OoAblllHMIl K a 'I C C TB C 1 1 II bl M 1 1 n p en m y mecTB a M II . 

HccJieAOBamifl 3 h ep rem a cck oro HHCTHTyia AH 
CCCP hm. F. M. Kp>Kim<aHOBCKoro (3FIHH) noi<a- 
3ajin, i ito ripn opeiiKe scjupeKTHBiioc™ nponecca hoa- 
3CMHOH ra3H(pHKamiH, HanpHMep, yrAeft Hoamockob- 
iioro Oaccefina, CAeAyex HMCTb b bhay, ato k. n. a. 
npoMbiiujiei-mbix napoBbix kotjiob paoeH 55 — 65%, 
a k. n. a. OTonuTejibiibix kotjiob — 50— 60%. 

ripH nepeBOAe kotjiob iia ra3 noA3eMiioft ra3HcpHKa- 
ipm c npHMei-ieiiHCM njuiMeiuibix ropeAOK k. n. a. kot- 
jiob H3MeHflACfl AH III b B II G' 3 H 3 A H TC JI b H O l"l CTeJIGHH. 

B 1948 r. iia ocuoBe Mi-ioroAeTHiix pa6ox 3FIHHa 
AH CCCP cobmcctho c rjiaBraaTorinpoMOM no 6ecnjia- 
MeHHOMy OKuraiinio raaoB 6 ha ocymecTBAeH nepeBOA 
Ha npouecc decnAaMeimoro OKuraHHH napoaoro kota a , 
y c t a ho b aci i h o r o iia TyAi-cKoft ct3huhh <<rioA3eMra3», 
a b 1949 r. no cxeMe 3HHHa — ac c h thto h hoto riapo- 

BOI’O KOTA a Iia OAHOM II3 TyAbCKHX 3aBOAOB. npn 3TOM 
pa6oTa kota a na rase TenAOTBopnocrbio 750 — 
800 kkoa / hm 3 x a p a k rep h 3 o b a a a c b k. ii. a. 73%, siianH- 
TeAbiio npcBbimaioiUHM k. n. A- kotaob, pa6oraiomHx 
na noAMocKOBHOM yrjie. 

npn paOoTc na noAseMHOM ra3e HopMajibiioft TenAo- 
TBOpHOCTH 900 kkoa / hm 3 k. ii. a. Kowia B03pacxaeT 
AO 80%. 

TaKHM o6pa30M, 1 icaAopHH rasa no.A3eMHoft rasm 
(|)HKaUHII, BbipaOaTbIBaCMOrO H3 nOAMOCKOBHbIX yrAeft, 
npn TenAOTBopnocTii ra3a 750 kkoa / hm 3 3aM-enHeT 
1,22 K3Aopnn noAMOcKOBiioro yrAn, a npn TenAOTBOp- 
hocth rasa 900 kkoa/hm 3 — 1 ,35 kkua yrAH. 

Eme 6oAbmnH sipcpeKT Mower 6biTb AOCTHniyx npH 
HcnoAb30BaiiiiH ra3a noAseMiiofi raancpiiKanmi yrAeft 
b KoxAax, cneunaju.no cKoncxpyHpoBaHHbix aah c*ii- 
rawHfl ra30o6pa3Horo xonAHBa, HanpHMep, b OTonn- 
TeAbHbix kota a x OecnjiaMe.HHoro ropei-raa SHHHa 
K- n. a. oronif reAF.iibix kotaob HHHlf 1 , ycraHOBAeH- 


hhx Ha 3aB0Ae «KaAH6p», AocTHraer 92% h Bbime npH 
pa6oTe Ha mockobckom ropoACKOM rase n Mower ao- 
cTumyTb 85% npn pa6oTe Ha ra3e Firy. BMecxe 
c reM, Ha nocxpoHKy kotaob 3HHH-1 3 axpaAHBaeTCfl 
MexaAAa b 3 — 4 p33a MeHbme, aom Ha nocrpoHKy 
CTaAbHbIX OTOHHTeAbHblX KOTAOB Pa'M3HH3 H B 10—15 
pa3 MeHbiue, acm Ha nocTpoHKy AyryHHbix kotaob. ^ 
B AOKAaAe, cocTaBAeHHOM CeKpexapHaTOM hBponeH- 

mtrmt >««— : arrssi 

cTaBAenne o % n ' nrHH B BeAbrHH b 1953 r. 

pa3AHAHbIX BHA° 



K. n- ncnoflb30BaHHa 

Bha aneprHH 

B HOM. 

ceKTope 

b npOMbun- 

JieHHOCTH 

Yrojii. 

42,5 

45 

I'a3 

72,5 

65 

Kokc • . ■ 

42,5 

45 

WHAKOe TOUJ1HBO . . . 

65,0 

45 

TepMosJieKTpiniecKaa 

9H6pTHH 

45,0 

80 


VI. 3AAAAM PABOT HO nOA3EMHOn rA3M<f>HKAU,HH 
yrJlEH HA BJlH>KAmUHE 8-10 J1ET 

Ka>KAOMy I13 padOTHHKOB nOA3CMHOH ra3HC|)HKaH,HH 
yi'Aeft flCHO, ATO HH OAHU H3 HayAHbIX, HHwenepHbix 
h Ap. BonpocoB noA3eMHOH rasH^HKauHH yrAeft na 
ceroAHfl lie MoweT cAHTaTbcn peineHHbiM b csmom AyA- 
meM BapHaiiTe h OKOHAaTeAbHo (raKHe B3rAflAbi hm 
A acTO npnnHCbiBaiOT HeAo6pocoBecTHbie kphthkh). 

nepeA pa6oTHHKaMH noA3eMHoft ra3H(})HKart:HH b bo- 
npoce yAyAiiieHHH h coBepmeHCTBOBaHHH noA3eMHoft 
F 33 H c|) H K3 U,H H CTOflT H C p33BHTHeM nOA30MHOft ra3H- 
(JiHKauHH yrAeft Bee 6oAbme 6yAyr B03HHKaxb OoAbume 
H Majlbie 33A3HH. 0AH3K0 pa6oTHHKH noA3eMHoft ra3H- 
({)HKaii,HH yrjieft bhaht ee ne b cxaTHAecKOM coctohhhh 
ceroAHflLUHero aha, a b coctohhhh ee ABHweHHH h 
pa3BHTHfl. 

HeM AaAbiue b nponiAoe JiioSoft o6AacTH tcxhhkh 
Mbi B3rAflHeM, TeM 6oAee HecoBepmeHHoft oHa OyA^T 
b cpaBHeHHH c ee coctoh h h e m ceroAHH- 

EcAIl paCCMaTpHB3Tb COCTOHHHe A K) 6 oft orpacAH Tex- 
HHKH C TOAKH 3peHHH TCOpeTHAeCKHX B03M0WH0CTeft H 

cj) a kth AeoKoro ypoBi-m ee noKa3aieAeft b HacToamee 
BpeMfl, TO 3 HTy3 H a CT3 M H - Kp HTH K3 M H MOWeT 6bITb nO- 
cTaBAeHO noA coMHenne npaBO Ha cymecTBOBaHHe 
OoAblUHHCTBa OTpaCAeft TeXHHKH. TaKHC KpHT'HKH MO- 
ryT nocTHBHTb noA coMiieiiHe u,eAecoo6pa3HOCTb Bbipa- 
60TKII 3AeKTp03HeprHH, B KOTOpoft TOAbKO 15 -30% 
xenAa yrAH npeBpamooTCH b 3AeKTpHAecTBO, npaBO Ha 
cymecTBOBaHHe ABHraTeAeft BHyipemiero cropaHHH 

c k. n. a- 18—20% h Ap. 

06cy>KAaib npaBO Ha cymecTBOBaHHe sthx o6Aa- 
CTeft T6XHHKI1 Ha ceroAHfl AJIH Bcex flBAfleTCH oacbha- 
HbiM aScypAOM. A6cypAHOCTb we cnopa o npaBe Ha 
cymecTBOBaHHe h AaAbneftmee npoMbiuiAeHHoe pa3Bii- 
THe noAseMHoft rasHtJmKanHH yrAeft b HacTonmee BpeMfl 
eme He ajih scex HCHa. A noAAepwKa 3 thx cnopoB 
H6KOTOPHMH BJIHHT&IkHblMH pdOOWHMMM AKa/ieMlffl 
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"f™ CCCP WMajIa "poMunijieH. 

Marne «MoAHbiMH» opbI B HeK OTopoM po^e 

peuieHHH^onpoc^cTcTn 0 ’ 3 T3IOKe ^aa*. uro nun 

onh HWX npeAn P H »THH nry Te ^poIfp KpyiTHUx apOMbim- 
onbiTa, HeoPxoAHMo yHHrbi 3 a T h T ,fif y ® e HaKon -«eHHoro 
CraHUHa noAeeuS 

m AByx ochobhhx t, a crew- yweii coctoht 

aeMnoro rasoreHepaTopa H " a3eMHOH ^acm H no A . 
nocroHHHoft H a Beet nemro/? r a * qacn «« aerca 
croHMocTb ee cocTaBJiaeT 85— qoo/ eCTBOBaHH3 CTa HUHn, 
craHHHH. Bee aneMenm 3T oh v ac L ° T Bcefl ct °hmocth 
■ jeTHen pafioroH cuemnux orpaSV npOBepeHbI mhoto- 
h AeHCTByioiHHx craHHHfi «n2e^ P0MUuwwHM ™ 

P0Ba T HHH K r X B B0nP ° C0B H ' 

| BdHHH, HH B CTpOHTMfcCTDo, .... _ „, £ aruiy aTalXHH. 

d 3toh nacTH riepeA npeAnpHHTHHMH noA3eMHoft ra3H- , 
cpHKauHH yrjiefl ctoht tojibko ofiiUHe 3aAauH pauHO- 
H3AH3aUHH. 

CTOHMOCTb noA3eMHoro ra3oreHepaTopa b o6iueft ] 
CTOHMOCTH CT3HHHH COCTaB.'IHeT 10 — 15%. Il0A3eMHblH j 

reHepaTop cyiuecTByeT 1 — 2 roAa, b TeueHne kotopmx , 
oh Bbira30BbiBaercji. ra3Hcf)HKau.HH nocjie 3Toro nepe- , 
xoaht Ha c. r ieAyiO[HHH, BHOBb n oabot oba e h h h h ra 3 ore- 
HepaTop. 3to co3AaeT B03M0>KHOCTb no Mepe HaKonAe- j 
hhh onbiTa HenpepbiBHo H3MeHHTb h yjiynmaTb cxeMy , 
h KOHCTpyKAHK) ra3oreHepaTopa. , 

BpeMH, HeoSxoAHMoe aah npoeKTHpoBaiMH h co3Aa- 
hhh npeAnpHHTHH nry ripn cymecTByK)m,Hx yaioBHHX 
CTpOHTeAbCTBa, COCTaBAHeT 5—6 AeT; CTpOHTeAbCTBO 
>Ke noA3eMHoro ra3oreHepaTopa Tpe6yeT oahh, MaxcH- | 
MyM ABa roAa. CAeAOBaTeAbHo, ko BpeMeHH nyexa ho- 
bhx npeAnpHHTHH k y>Ke naKonAeinioMy onbiTy noA- 
3eMHOH ra3H(j)HKaUHH AOnOAHHTeAbHO AoSaBHTCH 5— ‘ 

6-AeTHHH onbir paOoTbl riOAMOCKOBHOH, J1HCHH3HCKOH 
h IO>kho-A6hhckoh eranm-ift «rioA3eMra3» h 4 — 5-AeT- 
hhh onbiT paSoTbi LUaTCKOH, AHrpeHCKOH h KaMeHCKoft 
CT3HHHH «riOA3eMra3». KpOMe Toro, BO BpeMH CTpOH- " 
TeAbCTBa npoMbiuiAeHHbix ra3orenepaTopoB mo>kho h , 
HeofixoAHMo coopyAHTb onbiTHbift ra3oreHepaTop h Ha f 
neM HaKonHTb onbiT noA3eMHOH ra3H(j)HKauHH yrAefi r 
b reoAoranecKHx ycAOBHHx ashhoto CTpoHLuerocn npeA- y 
npHHTHH. r 

y^HTbrnaH BbiuiecKa3aHHoe, rAaBnoA3eMra3 cHHTaeT \ 
B03M0JKHHM H Heo6xOAHMbIM Ha 6AH>KaHUIHe 8— 10 ACT ^ 
b o6AacTH noA3eMHoft ra3H(J)HKauHH yrAefi nocraBHTb E 
CAeAyromne 3aAa™: c 

1. y BeAHHHTb npon3BOACTBo ra3a nry, oSecneuHB l 
Bbipa6oTKy ero no ronaM b KOAHuecTBax, npHBeAeHHbix , 
b ra6A. 13 (b mah. hm 3 ). c 


nOAMOCKOBHOH 3 SSS 0 T > S“^ 1 ? nM0CTb 


Wo SS ™ a 

ra | a 3 «e Menee ne M Ha 35o^ CHH3HTb ^SecroHMocTb 

h KaMeHCTO^cSi^^Kei? 811 ^’ AwpeHCKoft 

bboa MomwfV'T^.s 1 1 OA3ewra3» u 


T a 6 ,i h u a 13 

r oAbi 


Ctshuhh .noAseMraa* 

; 1957 

1958 

J 1959 

| 1960 

1 

no/UHOCKOBHaa 

460 

460 

460 

| 

1 460 

/iHCHTaHCicaa 

170 

180 

190 

200 

lO)KH0-A6HHCKaH 

125 

250 

300 

370 

LUaTCKaH 

— 

230 

380 

460 

AHrpeHCKas 

— 

150 

600 

1160 

KaMencicas 


— 


50 

Micro . . . 

755 

1270 

1930 | 

2700 


bboa MoiHHocTeH no 

OlaTCKan ct3huhh 
^H rpeHCKan ’ ‘ 

AaMeHCKast ’ ' ' 


ro A3M (mah. hm 3 ): 


l95 7 r. 1958 

331 331 

- 1160 


oSecnevHTb 


1160 _ 

- 365 


JJJL a 1 Uanu.nn 

ripoH3BecTH AaAbHenuiee yBeAHHeHHe moiahocth btoh 
0TaHu.Hn 3a cueT bboah b 1960 r. AonoAHHTeAbHon 

I’a30Typ6HHH0H yCTaHOBKH. 

4. OcymecTBHTb pacuiHpeHHe KD>kho-A6hhckoh cTaH- 
Uhh «noA3eMra3» ao 370 mah. Um 3 ra3a b toa b 1958 r. 
h ao 1 MApA. hm 3 ra3a b toa b 1959 r. c noAauen 
ra3a npeAnpuHTHHM KnceAeBCKoro pafioHa KeMepoB- 
ckoh o6a3cth. 

5. B UeAHX papHOHaAbHOrO HCnOAb30B3HHH TeXHO- 
AorHuecKHx MoiHHocTeft craHUHH «rioA3eMra3» pacniH- 
pHTb H OpraHH30BaTb Ha HHX npOH3BOACTBO noSOHHblX 
npoAVKTOB b CAeAyrorunx KOAnuecTBax: 


Cepw KOMOBoft, m 

rimocy.ibtjiHia, m 

KpanTOHO-KceHOHOBofi CMecw, M i 
AproHa, Tbic. m 3 


1957 r. 

1958 r. 

1959 r. 

I960 r. 

. 2100 

2100 

2100 

2100 

. 1400 

1800 

2000 

2200 

180 

180 

180 

200 

. 200 

500 

1000 

1200 


6. HauaTb CTpOHTeAbCTBO b VI nHTHAerKe 2 npo- 
MbiuiAeHHbix craHHHH «rioA3eMra3»: 

а) Cthahhckoh c t a h u h h MomHocxbio 7 — 
8 MApA. hm 3 ra3a b toa b Ky36acce c HcnoAb30BaHHeM 
ra3a 3 toh ct 3 huhh Ky3neui<HM MeTaAAyprHuecKHM 
kom 6 hh 3 tom 

б) K) >K H O-A 6 H H C % K OH craHUHH MOIUHOCTblO 

2,3 mapa. hm 3 ra3a b toa b Ky36acce Ha IO>kho- 
AShhckom MecTopojKA&HHH, HMeiomeM 3anacbi yrAH 
B KOAHUeCTBe 280 MAH. T C HCnOAb30BaHHCM T83a 3T0H 
CTaHunn Ha SAeKTpocTaHUHH c napo-ra30BbiM SHepre- 
rauecKHM uhkaom, o6ecneuHBaiomHM bhcokhh K. n. A. 
CTpOHTeAbCTBO yKa3aHHOH 3AeKTpOCTaHUHH AOAHiHO 
6 bITb OCymeCTBAeHO MHHHCTepCTBOM 3AeKTpOCT3HUHH 
b6ah3h CT3HUHH «rioA3eMra3». 

7 . Pa3pa6oTaTb npoeKTHO-TexHHuecKyio AOKyMeHra- 
UHIO H HauaTb B VII nHTHAeTKe CTpOHTeAbCTBO CAC- 
AyroucHx nHTH npoMbiuiAeHHbix CT3HHHH «FIoA3eMra3»: 

а) CTaAHHCKOH C T a H U H H JMs 2 MOIUHOCTblO 
7 — 8 mapa. hm 3 ra3a b toa b Ky36acce c HcnoAb3o- 
BaHHeM ra3a Ha cymecTByiomeft Ct3ahhckoh T3U ’. 

б) K) A< H O-K y 3 6 a C C K o H craHUHH moiuho- 
cTbio 9 — 10 mapa. hm 3 ra 3 a b toa b Ky36acce c ncnoAb- 
30B3HneM ra3a stoh CTaHunn Ha cyiuecTByroiueH 
IO>KHO-Ky36accKOH TP3C '. 


1 XapaKTepiiCTHKy n sKOHOMHHecKHe noKa3aTejni ct3Huhh cm. 
na ctp. 20. 
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b) KoJIMOropOBCKOH C. T a H u H H MOIU.HOCTbK 3 

8 — 9 MApA- hm 3 rasa b boa b Ky36ac.ce c Hc.rioAb.so- 
BaHne'M ra3a stoh cxannHH 11a Bcaobckoh aneicrpo- 
CTaHUHH 

r) JX >k a h Li c n a ft c k 0 ft c r a h u h h Mon/HOCTbio 

9 — 10 map a. hm 3 ra3a b toa b Ka3axcKoit CCP c hc- 
noAb30BaHHeM rasa axoft cranura ua FP 3 C 

a) A H r P e H C K O H C T a II u H H N2 2 MOIUHOCTblO 

9 — 10 mjipa. hm 3 rasa b toa b y36eKCKoit CCP Ha 
A6 ahkckom yaacTKe AurpencKoro dypoyroAbHoro mc- 
CTOp OJK A6 H H 3 , HMeiOIUCM 3 anaCbI 92,0 MAH. T , C HCriOAb- 
soBaiweM ra3a ua AnrpencKOH FP 3 C. 

YKasaHHoe koahhcctbo rasa odecnewr KpyrAoroAO- 
uyio pa6oTy doAbineii uacvra FP3C. 

8. OcymecTBAHTb ASAbiiciimee pasBHTHe II ay l I no- 
nce A 6A0 B a T e A b C K H X H OnbITHbIX pa60T no IlOASeMHOH 

ra3H(j3HKapHH yr.iiefl aah penicillin CAeayioiAHX 3aAan: 

a) yjiyuniHTb xexrioAoniio h norsbicHTb xexH h ko- 3 Ko - 
HOMHnecKne noKasareAi-i pa3pa6oraHHbix h npiiMeHHe- 
mhx b HacroHiuec. Bp e MSI MexoAOB noAseMHOH ra 3 H- 
4 )Hi<auHH yrAefl 3 a cnex: 

noBbimei-iHsi KaAopiiMiiocTH raaa h k. n. a. npouecca 
ra 3 Hc{)HKauHH; 

MaKCHMajibiioro eoKpameriHH noxepb yraa, AyTbH 
h ra 3 a; 

noAHoi-i aBTOMaxHsanHH Koiixpo/ia h ynpaBACHHH npo- 

ueccoM nry ; 

co3AaHHH cneunaAbiibix B 03 A,yxoAy bh bi x arperaxoB 
c rasoiypConpHBOAOM, o6ecneHHBaioiHHx peaicoo chh- 
>KeHne pacxoAa siiopn-m 11a co6cTBeHHbie ny>KAbi h 
3KcnAyaxauH0i-inbie saxpaxw ua upeAnpHHTHHX FI TV; 

MaKCHMaAbHoro ynpomeiiHH h yAOLueBAeriHsi dype- 
hhh h cdoHKii cKBa>KHH, AAH Me.ro pa 3 pa 6 oTaxb, HCUbl- 
xaTb h BHeApnxb npHaadoHiibiH ABuraxeAb aah Hanpae- 
AeHHoro CypeiTHSi CKBaaam c. KOHxpoAeM h ynpaBAe- 
HHeM padoxofi sxoro ABiiraxeAH c noBepxnocrH (aah 
pemeHHH sxoft saAann yace naKonAen AocxaTOHHbifi 
oribix if naMCTHAiicb riyxH h mcxoau ee paspemeHHa); 

coBepniencTBOBaHHJi hmcioiuhxch h cosAaima hobhx 
6oAee 3(t)(j)eKTHBHbIX MCXOAOB C60HKH C.KBa>KHIf, odpa- 
XHB npi-I 3TOM OC.o6oe BHHM3IIH6 H3 nOAOJKHTCAbllblH 
onbiT JI HcnnancKO ft n FIoamockobiioh cxaHunn «FIoa- 
3eMra3» no cSofiice ckb 3 >khm dypeimeM h sACKTpo- 
cdoHKofl; 

6) paaBHib pafioxu no co 3 Aanmo hobhx cxeM h 
HOB bIX, 6oACe 3({xj)CKTHBIIbIX MCXOAOB II 0 A 36 MH 0 H raSH- 
cpHKaumi yrAen, a xaiOKe cnocoSoB ynpaBACHHH icpoB- 
Aeft npn noAseMHoft ra 3 Hc]MiKaii,HH yrAen, cosAaxb nan- 
6oJiee scpc^eKXHBiibie cnocofibi ocymeiiHH yroAbiibix Me- 
CTOpO>KAeHHH H MCTOAbl ynpaBACHHH aapOAHHaMHHe- 
ckhmh noxoKaMH is noAseMiibix ra 3 orenepaTopax; 

b) pa3BHXb pa6oXbI IIO OCBOeHHK) 1 1 p O H 3 BOACTB 3 TeX- 
HOAornnecKoro rasa FIFy, ripHroAnoro aah xhmhmcckoh 
nepepaSoTKH i<aK ua AeflcxEyioiunx, xau h Ha crpon- 
iahxch CT3HUHHX «FIoA 3 eMra 3 », HMCH HeAIAO opraHH- 
30BaTb b VII nnxHAcxKe npon3BOACXBo xaKoro ra3a 
b HeOoAbmHx npOMbiiUAemibix Maciu radax c. xeM, hto6h 
b ASAbnefimeM moxjih 6biTb paapaOoraiibi npoeKTbi aah 
cxpoHxeAfccxna Kpyniibix npoMbiinACHHbix cxaiiUHii 
«FIoA3eMra3» no npoH 3 BOAcxBy rexHOAorn'ieoKoro ra 3 a; 


1 XapaKTepiicTHKy n SKoiiOMimecKHe noKa3aT0jin CTaiiuHH cm. 

ita CTp. 21, 


r) rtpoBCCTH b 1959 — 1960 rr. onbixbi b ecxecxBeH- 
Hbix ycAOBHHX no noA3CMHOH ra3H(J)HKan,Hn 6ypoyroAb- 
Hbix MCCTOpOJKACHHH IlpHAHenpOBbH. JF^H 3TOH UCAH 

nocTpoHTb b 1957 — 1958 rr. Ha K)x<Ho-CHHeAbHHKO ! B- 
ckom OypoyroAbHOM MecTopojKAeHHH b jUneirpofiaece 
onbiTHyio ycTaHOBKy; 

a) npoBecxH nmpoKoe TexHHKO-3KOHOMH i iecKoe oooc- 
HOBaHHe AaAbHCHmero pa3BHTHH noA3eMHoft rasnfpH- 
KatfHH yrAefi b pa3AHMHbix Oaccefti-iax cTpaHbi; 

e) pa3BHTb KOHCTpyKxopcKHe pa6oxbi no 1 cosAarmio 
hobhx bhaob OypoBbix arperaxoB, npuMCHeHHio hcmc- 
TaAAHHCCKHX Tpy6 AAH oOcaAKH CKBaATHH, MHOrOKpaT- 
HOMy HcnoAbsoBaHHio odcaAHbix xpy6, coopyjKeHHfO He- 
MexaAAHHecKHx ra3onpoBOAOB SoAbmoro AnaMexpa 
H Ap. 

XIah odecneneHHH BbinoAiieHHH BaJKHeflmHX 3aAan 
b o6AacTH HayHHO HccAeAOBaxeAbCKHX pa6ox no noA- 
36MHOH ra3iif|3HKauHH yrAeg napHAy c BHUFUIoAseM- 
ra30M uii-ipe npiiBAenb k sthm padoraM HHCXHTyTbi 
AKaAeMHH HayK CCCP h coio3hhx pecnydAHK, a xax- 
>KC OTpacACBbie H ynedHbie HHCTHTyXbl MHHHCTepCTB 
H BCAOMCTB. 

9. CoBMCCTHO C MuHHCXepCXBOM THJK'CAOrO MaillHHO- 

cTpoeHHH CCCP peniHTb CAeAyiomHe 3aAann: 

а) nocxaBHTb MuHHCTepcTBy yroAbHoft npoMHnuieH- 
hocth CCCP B 1958 r. aah LLIaxcKOH CTaHU.HH «F1 oa- 

3CMra3» KOMBUieKT odopyAOBaHHH AAH BblpadOTKH 9JI6K- 
xpoaHeprHH no napo-rasonoMy SHeprexHnecKOMy uHKAy; 

б) pa3pa6oraTb b 1958 r. npoeKT bhcokosc^ (|) ckthb - 
Hbix B 03 AyxoAyBHbix arperaTOB ua 200 — 250 thc. m 3 
B 03 Ayxa b uac npn abbachhh 2,5 aru c ra 30 Typ 6 'HH- 
HblMH H napOBbIMH npHB0A3MH no TeXHHUeCKHM yCAO- 
bhhm, corAacoBaHHbiM c MuHHCTepcTBOM yroAbnoft 
n p 0 M H III A e H H OCT H CCCP. 

10. Pa3pa6oxaTb cobmcctho c HncxHTyTOM aBioMa- 
THK'H H TCACMexaHHKH AH CCCP H HSTOTOBHTb AAH 
cTaHUHH «rioA3eMra3» npuGopbi aah aBTOMaTHuecKoro 

KOHTpOAH, ynpaBACHHH IiaCOCHblMH, K O'M n p e C CO p H bi M H H 
ra30AyBHbIMH yCTaHOBIOMH, aaABHJKKaMH H dypOBbIMH 
cxanKaMH. 


VII O AMCKyCCHflX H KPMTMKE B PABOTAX 
no noA3EMHon ea3H<dhkau,hh yrjiEH 

B KOAAeKTHBC padOTHHKOB nOA3CMHOH Fa3H(|SHKaUHH 

yrAen nacHHTbiBaeTCH ceftnac doAee 3000 ueJi., H3 hhx 
HHJKeHepHO-TexHHuecKHX padoTHHKOB doAee 700 ueA. 

3thm koaackthbom TBepAo ycBoena SAeMfeHTapHaH 
HCTHiia coecTCKoro odmecxBa, nxo BajKHeSiHHM cpeA- 
ctbom b 6opb6e 3a ycxpaHeime HCAOCTaTKos h aocth- 
SKeiiHc HOBbix ycnexoB hbahctch kphthkh h caMO- 
KpHTHKa. 

B padoxax no iioa 3 cmhoh ra3Ht})HKauHH AHCKyccHH 
HauHHaeTCH na npeAnpHHTHH yTpoM ua AHcnexqepcKOM 
coBemaHHH y AnpeKTopa CTaHUHH, KorAa o6cy>KAaeTCH 
HTor padoxbi nponiAbix cyrox h HaMenaeTCH hco6xoah- 
Mbifi pexiiM padoTbi Ha npeACTonmee BpeMH. 

Ha AHCicyccHHx b AadopaTopHiix BHHHnoA3eMra3a, 
b oTAeAax FHnponoA3eMra3a, ua ct3huhhx «noA3eM- 
ra3», saTeM Ha YneHOM coBexe BHHHnoA3eMra3a, 
b Komhcchh no npodACMaM noA3eMHoft ra3Hc})HKauHH 
toiiahb npn npesnAHyMe AH CCCP, ua TexHHnecKOM 
coBere TAaBnoAseMrasa pojKAaercH rwiaH HayuHO-nc- 
c JI6JIOB ateA bCKH x pador ua npeACToniUHH toa. 
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ripn ocymecTBJiemm yTBep>KAeHHoro njiaHa ahck\'c- 
chh HaqHHaeTCH cpe^H padoraHKOB AadopaTopnii hhcth- 
TyTOB, 3aTeM Ha yqenoM coBere HHCTHTyra (y>Ke no 
MeroAHKe h padoqefi nporpaMMe k 3 >kaoh TeMbi h, 
HaicoHeu, npH odcyxcAeiinn npoMexxyToqiibix h roAOBbix 
OTqeroB), a no OKOHqaHnn padoT — Ha Y^chom co- 
oeTe h Ha codpaminx npeAnpHHTHii no HToraM padoT 
CTaHHHH. 

KpoMe Toro, BpeMH or BpeMeHH npoBOAHTCH bcc- 
COK) 3 Hbie COBemaHHH. 

B cenradpe 1938 r. 6buio npoecAeno nepBoe Bce- 
cok)3hoc coBemanne no noA3eMHoii ra3H(})HKaunH yrvien, 
opraHH30B3HHoe HKF1T, b kotopom ynacTBOBaji 
Jl. M. KaraHOBHH. Bhah odcyjKAeHbi OTqeTHbie AOKJia- 
Abi o padore cTaHHuii «rioA3eMra3» h HaMeneHbi oc- 
HOBHbie nyTH AaflbHenuiero pa3BHTHH noA3eMHofi ra3H- 
(JJHKapHH yrAeii. Ha coBemaHHH 6 mao 3acAyniatio h 
odcyxmeHo 13 aokahaob. 

B 1947 r. 6biAa npoBeAena HayqHO-TexHiiqecKaH koh- 
cjjepeHAHH no noA 3 eMHoft ra 3 i«l)HKaij;Hn yrAeii, co3Ban- 
nan rAaBra3TonnpoMOM npn CoBeTe Mhhhctpob CCCP 
c yqacraeM pa6oTHHKOB AH CCCP, CTaHHHH «rioA- 
3eMra3» u Hayqno-nccAeAOBaTeflbCKnx HHCTnryTOB pa 3 - 
AHHHblX MHHHCTepCTB H BBAOMCTB. 

B mone 1950 r. b r. Ty.ne 6 hao npoBeAeHO odi>eAH- 
HeHHoe HayqHo-TexHuqecKoe coBemaHne padoraHKOB 
noA3eMHoft ra3Hc|jnKaHHH yrAeii AH CCCP, r/iaBnoA- 
3eMra3a, CTaHHHH «noA3eMra3», T octoxhhkh CCCP, 
TocnAaHa CCCP h padoTHHKOB HayqHo-HccjieAOBareAb- 

CKHX HHCTHTyTOB MHHHCTepCTB H B?AOMCTB. 

B 1954 r. (26 — 29 okth 6 ph) MmiHCTepCTBOM yroAb- 
nofr npoMbiiuAei-iHOCTH CCCP coBMecrao c AKaAeMHefi 
nayi< CCCP ObiAo npoBeAeno pacunipeiiHoe nayquo- 
rexHHqecKoe coBemanne no peayAbTaTaM HayqHo-uccAe- 
AOBaTeAbCKHX H OnbITHbIX pa 60 T no nOA36MHOH ra 3 H- 

cJjHKauHH yrAeii, npoBeAeHHbix b 1953 — 1954 it. hhcth- 
TyTaMH MnHHCTepcTBa yroAbHoii npoMbiuiAeHHocTH 
CCCP h AnaAeMKH nayic CCCP. Ha yi<a3aHHOM coBe- 
maHHH 6biA0 3acAymaHo h odcy>KAeno 17 aokahaob. 

B 1955 r. (25 — 26 Mas) Mhhhctcpctbom yroAbnoft 
npOMbIHUieHHOCTH CCCP nOA pyKOBOACTBOM 3aMecTH- 
TeAfi MHHHCTpa yroAbnoii npoMbuiiAeiiHocTH 
t. JX. T. Ohhk 3 dbiAo npoBeAeHo coBeipanHe no noA- 
3eMHoft rasucfiHKauHH yrAeii, b padoTe KOToporo npn- 
HHAH yqaCTHC padOTHHKII yrOJIbHOH ripOMblUIAeHHOCTH, 
AKaAeMHH Hayi< CCCP, Pocnjiana CCCP. Ha yi<a 3 aH- 
hom coBemaHHH dbiAH 3acAymaHbi h odcy>KAeHb[ 10 
AOKAaAOB, b KOTOpbix ocBemaAncb HTorn npoiieAt'inibix 
padoT H npeACTomi^ne 3 aAaqn. 

B noA3eMHoii ra3H(j)ni<aHnn bcc npon3BOACTBeHHbie 
ah6o HayqHO-TexHHqecKne 3aAaqn pemarorcH b dopbde 
pa 3 Anqiibix ToneK 3 peHHH, ho 3 Ta doptda hact b uefliix 
HaHAyquiero peiueHiiH Bonpoca, a He c uejibio «Kpimi- 
KII paAH I<pHTHKH». 

HecKOjibKo 3aMeqaHHH k hctophh kpmthkh 
t. MyxaHOBa 

B nocAeAHiie toah ocodeHHo apoe HacTynAenne na 
ripoBeA&HHbie padora no noA3eMHoft ra3iic))HKan,nn 
vrAeft c oTpimaHHeM KaKoii dbi to hh dbiAo nemiocTH 
n 3HaqeHHH hx bcact qjien-KoppecnoiiACHT AH CCCP 
T. HyxanoB. 

B CBoeM Kp hth q eci< o m 3HTy3na3Me on 3adbiBaeT Ha 
nocAeAyioinnx CTpaiiHuax cbohx 3 anncoK to, hto tobo- 

n 


Pha na npeAbiAymux, a b cbohx sanncax ceroAHauiHero 
Ahh ytiscfoKAacT odparaoe TOMy, hto yTBep>KAaA He- 
cKOAbKo AeT Ha3aA, KOTAa noA3eMHaa ra3Hd)HKauHH 
yrAen dbuia 3iiaqHTeAbHo MeHee ocsoeHa, qeM ceflqac. 

Tax, HanpHMep, b anpeAe 1939 r. b onacaHHH npeA- 
Ao>Kemroro hm (JiHAbTpauHOHHoro mctoah noAseMHOH 
ra3HcpnKaHnn yrAen, oh nniiieT: 

«";,B HacTOHin.ee BpeMH noAseMnan ra3H(j)HKaHHH 

yrAen ocyuiecTBAHeTCH cAeAyromiiMn abymh MeTOAaMn: 

1. MeTOA «noToi<a», KOTopbin AocraToqHo onpaBAaA 
cedfl aah noA3eMHon rasncjinKannn AoneHKnx yrAen 
c KpyToiiaAaromHMH nAaciaMH...» 

B KOHHe 1950 r. b TpyAe «HayqHbie ochobm TexHO- 
Aornn noA3eMHoii ra3H(j)HKaHHH yrAefl», aBTOpoM ko- 
Toporo b qncAe Apyrnx HBAfleTca TaK*e t. HyxaHOB, 
B pa3ACAe «CoBpeMCHHOe COCTOHHIie npOMbllUAeHHOCTH 
noA3eMHofi ra3Ht})HKaHHH yrAen h ee HapoAHOxo3flft- 
CTBeHnoe 3iiaqeHne» yTBep>KAaeTCfl: 

«npaKTnqecKoe peuieHne, BnepBbie b Mnpe, ctoas, 
caojkhoh TexHnqecKon npodAeMbi, Kax noA3eMHafl ra- 
3nc])HKaHHfl yrAeii, oxa3aAocb noA CHAy TOAbKo CTpaHe 
nodeAHBinero connaAH3Ma, dAaroAapa HCKAroqnTeAb- 
HOMy BHHMannio k 3Tofi npodAeMe n noMomn CO CTO- 
pOHbl napTHH, HpaBHTeAbCTBa...» 

H AaAee «...B pe3yAbTaTe npoBeAeHHH doAbuioro 
ROMnAeKca HayqHO-nccAeAOBaTeAbCKnx padoT h skc- 
nAyaTaunn Tpex onbiTHo-npoMbiniAeHHbix cTaimnn 
«rioA3eMra3» b TloneuKOM daccenHe (b TopAOBKe h 
J lncHqaHCKe) n b Hoamockobhom daccenHe b HacTOH- 
HJ.ee BpeMH noA3eMiiafl ra3H(|inKaHHH yrAen BCTynaer 
b CoBercKOM Coio3c na nyTb npoMbiuiAeHHoro pas- 
BHTHH. 


BriepeAn npeAcronT em.e orpoMHan padoia no co- 
BepiiieHCTBOBaHHIO TeXHHKH nOA3eMHOH ra3nc|)HKan.HH 
yrAeii, no pacninpemiio odAacieii ee npnMeHeHHH b na- 
Poahom xo3HiicTBe h no snaqHTeAbHOMy yAyqmeHHio 
TexHHKo-3KOHOMnqecKHx noKa3aTeAen, ho AOCTnrayTbie 
pe3yAbTaTbi no3BOAHiOT y>xe npncTynnTb i< cTponreAb- 
CTBy nepBbix npoMbmuieHHbix npeAnpuHTnii no noA- 
seMHoii ra3nc])HKauHH». 

B CBoeM 3aKAioqeHHn, npeACTaBAeHHOM TexcoBeTy 
MYH, no Bonpocy neAecoodpa3HocTn cTponTeAbCTaa 
CTaHHHH «noA3eMra3» b anpeAe 1956 r., t. HyxaHOB 
niiuieT yx<e hchto Apyroe: 

«HacTHbiH h b 3HaqnTeAbHon Mepe cJiyqaiiHbiii ycnex 
F opAOBCKon CTaHHHH noA3eMHOH ra3HC^HKaHiiH yrAeii 
dbiA npHHHT 3a pemeHHe caoxchoii npodAeMbi. ..» (Top- 
AOBCKaa cTaiiHHH decnepedoiiHo BbipadaTbmaAa ,ra3 
b Teqenne 6 abt c cjieBpaAH 1935 r. no hioab 1941 r. 
B. M.). 

«HeAb3H qacTHbiii h dbirb Mox<eT cAyqaiiHbiH onbiT 
8-h (10>kho-A6hhckoh — B. M.) CTaHHHH nry de -3 

H3yqeiIHH H npOBepiIH KAaCTb B OCHOBy MHOrOMHAAHOH- 
ubix pacxoAOB». (CTaHHHH c Man 1955 r. ycneuiHo bh- 
padaTbiBaeT . h nonaeT noTpednTeAio ra3. B. M.). 

«TeM ne MeHee, na Hoamockobiioh craHHHii npH ao- 
cTaToquo doAbinoii moihhocth h b npoAOA>KeHHe pflAa 
act yAaeTCH noAyqHTb xoth h nAoxoii no xaqecTBy, ho 
Bee Me AocxaToqHO CTadnAbHbiii no cocraBy h npn- 
roAHbifl aah npaKTiiqecKoro ncnoAb30BaHHH ra3. 3to 
A aeT bos m o > k ho cTb aah anaAornqHbix ycAOBiiii hath 
na CTpoiiTeAbCTBo OAiioii hah AByx (He doAee) npo- 
MbUIIACHHblX CTaHHHH nry». 

CnycTH 8 MecHnen, b Aenadpe 1956 r. t. MyxaHOB 
b CBoefi aanncKe na hmh MniincTpa yroAbiion npo- 
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MbiiujieHHocra yTBep>KAaeT y>Ke coeepiiieHno ofiparaoe 
TOMy, hto yTBepjKAaJi panee: 

«K coHcaAenmo, npo6jieMa nry He toabko ne pa.s- 
peuieHa cefinae, ho h hot a6cojiiOTHO khkhkoh yBe- 

peHHOCTH b ee pewem-w b djiHUKafimee BpeM«»... 

O JInCHHaHCKOH CT3HHHH Oil nHIIieT: «CTaHHHH 6ec- 

no;ie3HO pacxo^yeT a/ieRTposnepruio, toiuhibo, Mare- 
pnaAbi h t. A-, Koropbie Morjin 6bi 6 hifb c nojib3ofi 
H3pacxoAOBanbi na Apyrne iiy>KAH napoAHoro xo3hh- 
CTBa». 

O T3KOH 6ecnpHHU,HriHOH, rOJIOCJIOBIIOH, BCeyTBep- 
xa aiomeft n jim BceHHcnpoBepraioinefl KpHTHKe 
B. W. JleHHH nncaji: 

« KorAa Bw cjibiuiHTe TaKyio KpHTHKy, KpHraicy 6e3 
coaepMaHHn, KpHTHKy paAH kphthkh, SyflbTe HacTO- 
po>Ke, noHuiHTe, mo/kct 6biTb y KpHTHKyiomero TOBa- 
pwma yji3BJieHo HCM-HnSyAb caMojnoSHe, mojkct QbiTb 
oh neM-HH6yAb jihhho 3a/i,eT hjih pa3Apa>i<eH» 

HecKOJibKo 3aMe>iaHHH no noBOAy kphthkh 
paSoT noA3eMHofi ra3Ht|)HKapHH yrAefl 

B HanaJie 1934 r., KorAa BnepBbie 6 ha nocTaBJien 
Bonpoc O CTpOHTeJIbCTBe F OpjIOBCKOH CTaHUHH «noA- 
3eivira3» aah ra3Hcj)Hi<aii,HH yiviefi b uejiHKe, HeKOTopbie 
kphthkh yxBepjKAa.au, hto «...mctoa noA3e.MHoft ra3H- 
cpHKauHH yraeft b hcjihkc pasBeercH, kbk ahm, noAy- 
HeHHbiH no 3TOMy noBOAy, h6o AnaJieKTHKa roBopHT, 
hto KpurepHCM HCTHHbi ABJifleTCH npaKTHKa, a 6o/iee 
neM CTOJieTiiHH npaKTHKa rosopuT, hto TaM, rAe Her 
paficwero wion TorutHBa, thm ne mojkct 6wTb ra3a». 

Oah3ko TopAOBCKan e/raimnH fibuia nocTpoena, ny- 
ipeHa h c nepBoro ao nocAtvuiero ahh cy me ctbo b a hii h , 
t. e. b Tenon we 6 .Tier, /laiiajia npoMbiiHJieiiHbifi ra3. 
Ha r apjioBCKOH CTai-miiH 6 wjih ocvmecTBjieHbi paa- 
AHHHbie npoueccbi h nojiyneiibi pasAi-mubie ra3bi, b tom 
HHCJ ie i-i TexHOAornnecKHil, npHroAHbin aah cnnTe3a 
aMMHc'.Ka (npaB/ia, cefniac t. Hyxairon yrBepjKAaor, 
hto 3T0 «CAy l ia>ino») . 

KorAa HanaAOCb CTpomevibcrBO Hoamockobhoh cthh- 
Uhh, Mbi onriTb cJibiiiiaAii «npopHU,areACH», ohh yTBep- 
>KAaJiH, hto «FIoAM()CKOBbe» — iic FopjioBKa. 3Aecb He 
yroAb, a cMecb boah, 30Abi h scmjih, onpameHnoft nep- 
HblM ABeTOM, CT p O H TC A bCT BO CT3HUHH «HoA3eMra3» 
b noAMOcKOBbe aah ra3H(J)HKauHH yrAsi b ueAHKe — 
aBaHTiopa, rocyAapcTBei-iHbie Aenbrii nornOuyT, 3Aecb 
He 6yAer He TOAbKo ra3a, ho h npoAyKTOB cropaHHH, 
bbi ero Aa>i<e ne saHOKeTe tioa 3-eMJiefi, oh ne ropHT 
b AOMauiHHx roniox, noAMOcKOBiibiH yroAb He ra3H- 
cjmuHpyeTcn ahjkc b iiaseMiiwx ra3oreHepaTOpax 

H T. A->>. 

B nacTHOcTH, t. Myxaiioo nncaji: 

«OAnai<o npHMeiiemie MeTOAa «noTOKa» aah ra3H- 
CpHKailHH nOAOrilX ITA a CTO B CBH3aHO CO SIiaHHTeAbHblMH 
3axpyAHeHHHMH, T3K K3I< B 3THX VCJIOBHHX HMeeTCH B03- 
MOJKHOCTb npn o6pymeHHM KpoBJin oSpasoBaniiH CnAOIU- 
hhx 3aB3AOB b orneBOM 3a6oe». 

noAMOCKOBH a h CTaHUHH nocTpoeHa, nymena, 6oAee 
14 act AaeT raa npoMbnuAeHiibiM n or p e6 h tca h m . 
C Ka>KAbIM TOAOM yBCAH'IIIBaeT cboio MOIirilOCTb II 
yAynuiaeT cboh noKasareAii. 

O BO3M0JKHOCTH HcnoJii.30P.aTb A.jiH ra3H(J)HKau;HH 

1 B. H. Jleiiiin. Coinnienmi, t. 31, crp. 408. 


rasonpoHHuaeMOCTb yroAbHbix nji bctob t. HyxanoB 
yTBep>KAaA: 

«Mero a npoHHiraeMOCTH TeopeTimecKH BecbMa HHTe- 
peceH, ho, k cojKaAeHHio, npaKTHHecKH HenpHroAen 
n04TH HH AJM K3KHX yCAOBHH 3aA6raHHH TOHAHB H 
hx KanecTB, Tax kak conpoTHBAeHHe yroAbHoro ueAHKa 
BecbMa B6AHKO H A4ia npOAyBaHHH AOCTaTOHHOH npaK- 
THHeCKH npOTIDKeHHOCTH UeAHKa yrAH HAH CAaHUa 110- 
Tpe6}^eTCH AecHTKH h Aa*e cothh aTMociJiep, FlpeAAO- 
jKemie noAo6Horo Tima noA3eMHOH ra3iicJ)HKaH.HH npn- 
HaAAeiKHT BeAHKOMy pyccKOMy yneHOMy MeHAeAeeBy. 
B AaAbHefimeM «mctoa npoHHnae.MocTH» npeAAaraACH 
HeoAHOKpaTHO h Aa>Ke 6biAa cAeAaHa nonbiTKa ero 
OCymeCTBAeHHH, OKOHHHBmanCH, OAHaKO, KaK H CAe- 
AO«aAo oiKHAaTb, HeyAaneft, TaK KaK npoAyTb nepes 
yrOJIbHblfl peAHK AOCTaTOHHOe KOAHHeCT'BO B03Ayxa OKa- 
SaAOCb H6B03M0>KHbIM — U 6 JI H K A 3 >K 6 H C 3 3 T 0- 

pejica ( ebidejieno B. M.). Ochobhoh npHHHHoft ne- 
yAann, i<aK yKa3bmaAocb, hbjihctch 6oAbmoe rHApaB- 
AHHecKoe conpoTHBAeHHe yroAbiroro ueAHKa, to ecTb 
ero cAa6an npoHHii,aeMOCTb h, KpoMe xoro, 3tot hbao- 
craTOK ycyrydAHAcsi MaAofi HanaAbHofi noBepxHocTbio 
ueAHKa na bxoa aytbh h na BbixoAe rasa». (OnncaHHe 
H3o6peTeHHH «Cnoco6 noA3eMnofi ra3H(})HKauHH Mero- 
Aom [}mjibTpauHH», dp. 17 — 29/IV 1946 r.). 

OK33aACH npaB R. H. MeHAeAeeB h AP-, a He t. Hy- 
xaHOB: 3a>KnraHHe nAacTa b ci<Ba>KHHax h hx cSofiKa 
B03AyxoM noA AaBAeimeM npaKTimecKH ocy mecTBA h eTCH 
Ha Bcex AeHCTByioiUHX cTaHUHHX «FIoA3eMra3». 

B cBoeii sanncKe Ha hmh MHHHCTpa yroAbHofi npo- 
MbUHAeHHOCTH «CO'CTOHHHe H nyTH pa3pa60TKH npo6- 
AeMbi nry» T. MyxaHOB noripofioBaA aatb onpeAeAeuHe 
AAHHbl 30 H ro pen II H H BOCCTaHOBAeHHH npH nry. Oh 
mimex: «3 thm Ba>KHbiM BonpocoM ra3O0-&pa3OBaHHH 
b Kanajie cepbe3HO iihkto He saHHMaACH h He 33HH- 
MaeTCH ceiinac, a Me>KAy tom sto Bonpoc «h<h3hh h 
C.M epTH» n0A36MH0H r33IiCj)HKaUHH K3MeHHbIX yTAeH. 
Oco6eHHO HAaCTOB CpaBHHTeAbHO HeSOAbmOH MOUT- 
HO'CTH AO 0,5 — 2 M. iXjm Toro, l ITo6bI y6eAHTbCH B 3T0M, 
AOCTaromio npoii3BecTH pacneTbi ra30o6pa30BaHHsr 
b yrjiepoAHOM KaHaAe. 

iFa>Ke pacxoA KHCAopoAa Tpe6yeT SoAbmofl aahhh 
K aHaAa, HCHHCAHeMOH npH AnaMexpe KanaAa 0,5 m mh- 
HHMaAbHO HeCKOAbKHMH AeCHTKaMH MeTpOB (70 — 80 m ) . 

Eiu,e xj'jKe o6ctoht acao. c 30 ho« BoccxaHOBAeHHH, 
KOTOpan npH TeMnepaType ropeniiH 1200. — 1400° pac- 
THriiBaeTCH na MHorne cothh MexpOB ii Aa>Ke AAH i-ian- 
6oAee OAaronpusiTHOH bhcokoh xeMnepaTypbi ropeHHH 
2000° C AAH OpraiIH3aUHH BOCCTaHOBHTeAbHOH 30HbI 
(c b oc ct a ho ba en h e m toabko 75% hcxoahoh C0 2 ) 
Tpe6yexcH AonoAHHxeAbHaH aahh3 KanaAa npHMepno 
b 150 m. npH HH3KHX TeMnepaTypax ropeHHH 1000 — 
1100°C, xapaKTepHbix aah bhcokoh BAa>KHOCTH * Ton- 
AHBa h nAacTOB yrAH MaAOH moiuhocth — npouecc 
peAyKUHOHHOH ra3H(J)HKaUHH, TO ecTb BOCCTaHOBAeHHH 
C0 2 h HsO b BOCCTaHOBHTeAbHOH 30He, b KaHaAe npai<- 
THHecKii noHTH He npoTeKaeT h ne MOJKer 6biTb npH 
Firy ropronero ra3a. 

EcJIH CyAHTb no nOHTH eAHHCTBeHHbIM A3HHHM 
BCKpbITHH JIlICHTaHCKOH naHeAH r33Hl})HKaUH0HHbIH K3- 
naA npH MeTOAe «noToi<a» HMeeT pa3Mep nopHAKa 
0,4 — 0,7 m . TaKHM o6pa30M, ecAH axo Bepno, to, ynn- 
TbiBan, hto ra3H(j)HKanHOHHbifl KanaA npn noA3eMHOH 
ra3Hcj)HKauiiH yrjren ne ucahkom kokcobhh, a nacTb 
CTenoK ero HHepniaH, OKasbiBaeTCH, tto aah noAync- 

25 
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hhh reHepaTopHoro ra3a odmaa npara>xeHH0CTb npo- 
MbimjieHHoro noa,3eMHoro ra3oreHepaTopa — naH&flH, 
paooTaroiuero no MeroAy xaHaAa, AOJUKHa 6biTb no 
nmne He MeHbine 240 — 350 m. 3 th Ba>KHbie BbiBOAbi 
TpeoyiOT HeMeAJieHHOH SKcnepuMeHTajibHon npoBepKH h 
TuxaTe/ibHoro HccAeAOBaHHa». 1 

B XieilCTBHTejIbHOCTH 3THM MHOro H OCHOBaTeAbHO 
33HHMaJIHCb H yCTaHOBHJIH, HTO BeCb npopeCC ra3H(f)H- 
Kan,HH 3aKaHHHBaeTCH i<ai< Ha JlHCHHaHcxoft, Tan h Ha 
riOAMOCKOBHOH H IO>XHO-AdHHCXOH CTaHUHHX «rioA- 
3eMra3» MeHee neM Ha 25 m . yAAHHeHHe nyTH ra3a 
no KaHajiy BeAeT TOJibKo k yxyAiueHHio ero xanecTBa 
3a cneT peaxuHH 2C0 = C0 2 + C, C0 + H 2 0==C0 2 + H 2 
h jxo>KHraHHH ra3a 3a cner doAee dAaronpHHTHbix ycAO- 
bhh aah cMeuieHiin BOSAyxa c ra30M. Tax HanpHMep, 
Ha EIoamockobhoh cTanuiiH H3MeHeHne cocTaBa ra3a 
no AAHHe oraeBoro 3adoa xapaxTepH30BaAoch Ha ra3o- 
reHepaTope A1> 2 AaHHbiMH -radA. 14. 
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Kax BHAHM, nporH03bi h pacnera t. HyxaHOBa He 
HMexjT HHnero odiuero c c{)axTHHecKHMH AaHHbiMH h 
c xxeHCTBHT&jibHOH Hayxoft. 

B nana/ie CTpoHTeAbCTBa UlaTcxon, IO>xiio-A6HHcxoii 
h AHTpeHCxoS CTaHUHH pacnpocTpanHjiHCb Te >xe npeA- 
CXa33HHH. KbXHO-AdHHCXyiO CTaHHHK) nOCTpOHAH, ny- 
cthjih h OHa xopomo padoiaeT, xoth Te >xe «npopn- 
UaTeJIH» CHHT3IOT 3TO «CAyHaHHbIM». HeT COMHeHHH, 
hto LUaTcxan h AurpeHcxaa CTaHU.Hn noA3eMHoft ra3H- 
cjjHxauHH 6yuyT ycneurao padoTaTb. 

Ha xa>XAOM STane pa 3 BHTHH noA 3 eMnoii ra 3 HcpHxa- 
UHH yrjieu y Hee dbiA cboh axTHB «BOHHCTByiomHX 
cxenTHXOB». A OHa Bonpexu sthm cxenTHHecxHM npo- 
pnuaHHHM Bee HueT h HueT Bnepeu. Ecah dbi npH peiue- 
HHH BOnpOCOB O AaAbHeHUieM pa 3 BHTHH padOT no 
nou 3 eMH 0 H ra 3 HcjjHxauHH yrjieH 3 th cxenranecxHe 
npopnuaHHH He npiiHHMaAHCb 3 a ocHOBy, to noA 3 eMHaa 
rasH(J)HxauHH yrdiefl ABHrajiacb BnepeA 3 HanHTejibHo 
CMeAee h dbicTpee. 

HexoTopue H3 sthx cxenraxoB >xaAyx)TCH, hto 3a 
20 AeT b hx 3H3HHHX no noA3eMHOH rasH^iHxauHH yrueu 
HHHerO He AOdaBHAOCb, npHHOM B 3TOM OHH o 6 bHHHX)T 
noA3eMHyx) ra3H(j)HxauHro h ee padoTHHxoB. Ho bccm 
H 3 BeCTHO, HTO nOAHOCTbKD OTpHUaH XaxyK)-HH6yAb 3Ha- 


HHMocTb Tpyua Apyrnx h HHHero He co3AaBaa b stoA 
OOAaCTH C3MHM, 3H3HHft O ACAe He npHOdpeTeUIb. 

noA3eMHaa ra3H(})HxauHn yrAefi b cbocm ABHJxeHHH 
Bnepeu nacro BCTpenaAa h BCTpenaeT ceftnac xpHTH- 
XOB, X XOTOpbIM MOJXHO nOAHOCTbK) H CnpaBeAAHBO 
OTHecTH cAOBa A. n. HexoBa: 

«HexoTopbie xpuraxu noxo>XH Ha c/ren h eii , xoTopbie 
MemaioT AomaAH naxaTb 3eMAio. JlomaAb padoTaeT, 
Bee MycxyAbi HaTHHyTbi, xax cTpyHbi Ha KOHTpadace, 
a TyT Ha xpyn caAHTCH CAeneHb, mexoneT h >xy>x>XHT,' 
ny>KHO BCTpaxHBaTb xojxy h MaxaTb xboctom. O neM 
oh uryuoKHT, eABa ah sto eMy noHarao, npocTo xa- 
paxTep y Hero decnoxoHHbiu h 3anBHTb o cede xoueTca: 
moa, Toure Ha 3eMAe >XHBy, bot BHAHTe, Mory Aauxe 
>xy>K}KaTb, odo BceM Mory Kyx<:>xaTb». 

K cojxaAeHHio, Taxoe rxyjxucaHHe ne BcerAa de3- 
BpeAHO npoxoAHT aah hoboto h Taxoro CAOJXHoro AOAa, 
xaxHM HBAHeTca nry. 3 to ocodeHHO bhaho Ha npn- 
Mepe KOucHo-AduHCXoft ct 3 huhh «noA3eMra3». 

HMea mecTHAerHHH onbiT Fopaobcxoh, naTHAeraHH 
JlHCHHaHCXOH H nOHTH ACCaTHAeTHHH nOAMOCXOBHOH 

CTaHUHH «noA3eMra3», mojxho h HyjxHo dbiAo IO>xho- 
AdHHcxyio CTaHUHH) «noA3eMra3» CTpoHTb xax npo-, 
MbimAeHHyio CT3HUHK) c noAyneHHeM 5 — 7 MAH. HM 3 
ra3a b cyTXH. CTaHuna, HecoMHeHHo, b 3 — 5 AeT ocbo- 
HAa dbl 3Ty MOLUHOCTb, npH 9TOM, HOHCHHO, npOUJAa 
dbi 3Tan xaxHx-To TpyAHOCTeu h Heynan, xoTopbie AJia 
BHOBb nycxaeMoro npeAnpuaTHa c hobhm npoueccoM 
BcerAa HeH3de>XHbi. 

Ecah dbi dbiA npuHaT 3 T 0 T nyTb, Hauia CTpaHa y>xe 
ceunac HMeAa dbi b Ky 3 dacce upeAnpHarae hcxak)hh- 
TeAbHou ueHHOCTH h b 3 )Xhocth. rAaBnoA 3 eMra 3 BHO- 
cha h OTCT 3 HB 3 A Taxoe upeAAoaxeHHe, oAnaxo noA 
BAnaHiieM onaTb Tex >xe «BOHHCTByioiUHX cxenTHXOB» 
3 to npeAJiojxeHHe He dbiAo npHHHTO. 

B Ky3dacce HanaAH noA3eMHyro ra3Ht})HxauHK) yrAeu 
c toto >xe, c Hero ee HanaAH b AoHdacce b 1934 r., 
to ecTb c HedoAbuioro onbiTHoro npeAnpHaTHa. Cennac 
BCeM aCHO, HTO MOIHHOCTb K3>XHO-AdHHCXOH CTaHUHH 
«EIoA3eMra3» Maaa, hto ee HeodxoAHMO MaxcHMaAbiio 
paciUHpHTb, Ha pacurnpeHne yiliAeT eu;e 4 — 5 AeT, to 
ecTb CTOAbxo >xe, cxoAbxo yuce yuiAo Ha CTpOHTeAb- 
CTBO. 

TaxHM odpa30M, a A a pa3BHTHa noA3eMHofl ra3H(j)H- 
xauHH yrAefi b Ky3dacce noTepaHo MHHHMyM 5 Aer. 
KpoMe toto, npeAnpuaTHe, nocTeneHHo pa3BHBUieeca 
H3 onbiTHoro, He MorxeT dbiTb pauHOHaAbHbiM. Oho 
dyAeT Hecra b cede Bee nopoxu EIoamocxobhoh CTaH- 
UHH, CTaHUHH CO MHOJXeCTBOM p33AHHHbIX XOMnpeCCO- 
POB, HCCXOAbXHMH XOMnpeCCOpHbIMH UCXaMH, doAbUIHM 
xoAHHecTBOM odcAy>XHBaK)U],ero nepcoHaAa h t. A- 

KoAAeXTHB padOTHHXOB nOA3eMHOH ra3H(j)HKaHHH 
yrAeii HaAeeTca, hto Mhhhctcpctbo yroAbHOH npo- 
MbiuiAeHHOCTH CCCP h ripe3HAnyM AxaACMHH Hayx 
CCCP npaBHAbHo oueHHT HCTHHHoe noAorxeHHe a^a 
b odAacTH noA3eMHofi ra3H(j)HKauHH yrAefi, oxamyT 
3TOMy BamHeHiueMy A^Ay cboio noMomb h noAAepJKKy 
H HaKOHeU CHHMyT C Hero TOpM03bI COMHeHHH H HeAO- 
BepHS. 
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JETTED 2» a r 3 V M ” a ° 

TDefivFrvr ™ • 3tH Ba>I <Hble BblBOflU 

Tmaraumr A H 3K cnepHMeHTajTbH0H npoBepKH h 
TmaTejibHoro HccAeAOBaHHH». K p 

B AeilCTBHTejIbHOCTH 3THM MHOFO H OCHOBaTeJIhHO 

33HHMajiHCb H ycTaHOBHJiH mo Becb npouecc ra 3 HcbH 

KaUHH aaKaHMHBaeTCH kbk na JIhch^hcS ra" "ta 

riOAMOCKOBHOU H IO>KHO-AdHHCKOH CTaHUHHX «HoA- 

3eMra 3 » Menee ue M H a 25 *. V^merne nym rasa 

no KaHajiy eeAer tojibko k yxyAiueHHio ero Kaaecraa 

sa ever peaKUHH 2C0 = C0 2 + C, C0 + H 2 0=C0 2 + h! 

h AojKnraHHH ra3a 3 a cueT douee dAaronpHHTHbix vcjio- 
bkh ajifl CMemeHHH soa/tyxa c raaoM. Tax HanpuMep 
Ha Hoamockobhoh CT3HUHH n3MeHeHne cocTaBa ra 3 a 
no AAHHe orHeBoro 3 adon xapai<TepH3o B ajiocb Ha ra 3 o- 
renepaTope ,N!> 2 AamibiMH Ta 6 a. 14. 
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Kan bhahm, nporH03bi h pacnerbi t. HyxanoBa He 
HMeiOT HHqero odiuero c cJiaKTHuecKHMH AamibiMH h 
C fleHCTBHTeJIbHOH HayKOH. 

B Hanajie crpoHTeAbCTBa UlaTCKoft, IO>kho-A6hhckoh 
n AHrpeHCKofi CTaHUHH pacnpocTpaunjiHCb Te u<e npeA- 
CKa 3 aHHH. IO>KHO-A6HHCKyiO CTaHU.HK) nOCTpOHJIH, nv- 
cthjih h OHa xoporno padoTaer, xoth Te >i<e «npopn- 
paTejiH» cqHTaioT sto «cjiyqaHHbiM». Her coMHeHiift, 
hto UlaTCKan h AHrpeHCKan CTaHUHH noA3eMHOH ra 3 H- 
<J)HKau,HH 6 yayr ycneuiHo padoTaTb. 

Ha Ka>KAOM 3Tane pa 3B HTHH noA3eMiioii ra 3 H(j)HKa- 
UHH yrjieu y Hee 6hji cboh 3kthb «BOHHCTByioLUHX 
cKenTHKOB». A OHa BonpeKH sthm CKenrauecKHM npo- 
pHuaHHHM Bee Hfler a hact BnepeA. Ecah 6bi npu peiue- 
hhh BonpocoB o AajibHefiiueM pa 3B HTHH pador no 
noA3eMHoft ra 3 H4)HKau,HH yrjieu sth CKenTimecKHe 
npopHuaHHH He npiiHHMaAHCb 3 a ocHOBy, to noA3eMHan 
ra 3 H(J)HKaAH5i yrAen ABHraAacb BnepeA 3HaMHTeJibHo 
CMeAee h dbierpee. 

HeKOTOpbie H3 3THX CKenTHKOB JKHAyiOTCH, hto 3 a 
20 AeT B HX 3H3HHHX nO UOA3eMHOH ra3H(j}HKauHH yraeft 
HHuero He AodaBHAocb, npnueM b stom ohh o6bhhhjot 
noA3eMHyro ra 3 Hcj)HKau,Hio h ee padoraHKOB. Ho bccm 
H 3BeCTHO, HTO ITOAHOCTbK) OTpHUBH KHKyiO-HudyAb 3H3- 


□ nepe« S o 

K koto Pmm mo>kho noAHocTbio H cnpa B eAAHBo 

OTH 6 CTH CJlOBa A. FI, ^ 0 XOBSi 

«HeKoxopbie kphthkh noxoxH Ha cacti hsh Koropbie 
mmaw AomaAH naxarb 3e M A,o. JIomaAb paSer 
ace MycxyAb. HamByw, khk crpyHbi ua KoSpadace 
a Ty T Ha xpyn caAHTca CAeneHb, meKoueT h xvk*ht’ 
ny>KHo BcrpHXHBaTb Kowy h Maxarb xboctom oTei’ 

n£H£T^n >K>KHT ’ T Ba m 3TO eMy noHHTHO > npOCTO xa- 
pamep y Hero decnoKOHHbifi h 3 aa B HTb o cede xohctch- 

moa xoxe Ha aeMAe >KH B y, bot bhahtc, Mory A a>Ke 
xtyxoKaTb, odo BceM Mory >Ky>KH{aTb». 

K coJKaAeHHK), TaKoe aryaoKaHHe He BcerAa dea- 
BpeAHO npoXOAHT A.3H HOBOTO H TaKOTO CAO>KHOrO ACAa 
k3khm HBAHeTca nry. 3 to ocodeHHo bhaho Ha npn- 
Mepe IO>KHo-AdHHCKOH CTaHUHH «noA 3 eMra 3 ». 

HMen iuecTHAeTHHH onbir Topaobckoh, nnTHAerHHH 

JlHCHHaHCKOH H IIO ll ITH AeCHTHACTHHH HoAMOCKOBHOH 
CTanuHH «noA3eMra 3 », mo>kho h HyxcHo dbiAo IOjkho- 
AdHHCKyio CTaHUHio «lloA 3 eMra 3 » CTpomb KaK npo-. 
MbiuiAeHHyio CTaHUHio c noAyqeHHeM 5—7 mah. hm 3 
ra 3 a b cyTKH. Ct3huhh, HecoMHeHHo, b 3 — 5 AeT ocbo- 
HAa dbl 9Ty MOUiHOCTb, npH 3TOM, KOHeHHO, npouiAa 
dbi 3Tan KaKHx-To TpyAHOCTeft h neyAaa, KOTopwe aah 
BHOB b nycxaeMoro npeAnpHHTHH c hobum npoueccoM 
Bcerua Hen 3 de>KHbi. 

Ecah dw dbiA npHHflr 3 TOT nyTb, Hama CTpaHa yu<e 
ceftnac HMeAa dbi b Ky 3 dacce npeAnpHHTHe hckaiohh- 

TCAbHOH UeHHOCTH H B3>KH0CTH. FAaBnOA3eMra3 BHO- 

cha h OTCTaHBaA Taxoe npeAAoxceHue, OAHaKO nou 

BJIHHHHeM OnHTb Tex >Ke «BOHHCTByiOUJ.HX CKenTHKOB» 

3to npeAAo>i<eHHe ne 6 hao hphhhto, 

B Ky 3 dacce HauaAH noA3eMHyro ra 3 H(j)Hi<auHK) yrAen 
c toto >Ke, c aero ee HauaAH b Aondacce b 1934 r., 
to ecTb c HedoAbiuoro onbmioro npeAnpHHTHH. Cefluac 
BCeM HCHO, HTO MOLUHOCTb IO>KHO-AdHHCKOH CTaHUHH 
«noA3eMra 3 » MaAa, hto ee HeodxoAHMO MaxcHMaAbHO 
paciunpHTb. Ha ])acuiHpeHHe yHAeT eme 4 — 5 AeT, to 
ecTb CTOAbKO H<e, CKOAbKO yH<e yUIAO Ha CTpOHTeAb- 
CTBO. 

TaKHM odpa 3 OM, a^ih P3 3 bhthh noA3eMHoft ra 3 Hc})H- 
KauHH yrAeu b Ky 3 dacce norepHHo MHHHMyM 5 act. 
KpoMe Toro, npeAnpHHTHe, nocTeneHHO pa3BH B uieecH 
h 3 onbiTHoro, He Mo»:eT dbiTb pauHOHaAbHbiM. Oho 
dyueT HecTH b cede B ce nopoKH Hoamockobhoh CTaH- 
UHH, CTaHUHH CO MHOJKeCTBOM pa3AHHHbIX KOMnpeCCO- 
POB, HCCKOAbKHMH KOMnpeCCOpHbIMH UCXaMH, doAbUIHM 

KOAHuecTBOM odcAy>KHBaioiuero nepcoHaua h t. a. 

KoAAeKTHB padOTHHKOB nOA 3 eMHOH ra 3 H(j)HKaUHH 
yrAefi HaAeeTCH, mto Mhhhctcpctbo yroAbHoft npo- 
MbllUAeHHOCTH CCCP H npe 3 HAHyiVl AKaACMHH HayK 
CCCP npaBHAbHO OUeHHT HCTHHHOe nOAOJKeHHe ACA 
b cduacTH noA 3 CMHOH ra 3 H(j)HKauHH yrAeft, oKaxyT 
aroMy BajKHeftuieMy A^Jiy cboio noMomb h noAAepjKKy 
H HaKOHeU CHHMyT C Hero TOpM 03 bI COMHeHHH H HeAO- 
L’.epHH. 
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npOMbllUJieHHaH 3KCIUiyaTailHH IIOAMOCKOBHOfi CTaHII,HM 

„IloA3eMra3“ 

E. R. Kyjimu 

rioaMOCKOBiias! craHura «riofl3eMra:)» 


PI O.HMOCKOBHA51 CTaHm-in «rioA3eMra3» dbuia 
* * BBCACiia b oiibiTiiyio 3 Kcn.ayaTan.Hio b HoaSpe 
1940 r. OnbiTHan SKcnAyaTam-ia npc>AOA>KaAacb ao 
1947 r. c nepcpuBOM, BbisBamibiM Bgahkoh Oreue- 
CTBGIIHOH BOHIIOH. B 3 TOT IICpiIOA 6 HJIH HCnblTaHbl 
nOTOHHblft MGTOA nOA 3 CMIIOH ra 3 Htj)HKaHHH C IUaXTHbIM 
OCjDOpMJIeHHeM, AAHTe./IbllO npOlicpeilHblH AO 3 TOTO Ha 
F opAOBCKOH CTaiiUHH «FIoA 3 eMra 3 », a TaK>Ke SecmaxT- 
Hbifi MeTo/p nciciiOHaiorpiiH KaKiie-.'mOo paooTbi hgao- 
BCKa HOA 3 CMACH. 

3 iiaqnTeAbHan rasoupoiiiinacMOCTb iioamockobhux 
yrjieii h naAnm-ie kjicbu>khwx Tpein.nn b iuiacre no3Bo- 
ahah b 1940 r. BnepBbic ocymecTBHTb omeByio c6oilKy 
CKBa>KHH no nAacry, mto cosahao b AHAbHenmeM yc- 
.'IOBHH AJIH HInpOKOFO UpHMeHCIIHH GeCUiaXTIIOH nOATO- 

tobkh noA 3 CMHbix rasoreneparopoB. 

BbmoAHeinibie b Teqeiiiie nepnoAa onbmioH SKcnjiy- 
aTaunH paOoTbi iiosboahah caca arb bhboabi o bob- 
MOJKHOCTH nOAy'ICIIHA 3 H (' p 1 ' CT H ’I CCKOFO ra 33 IiyTGM 
noA 3 eMHoft rasHtfiHKamiH HH 3 KOKa<-iecTBeHHbix noAMoc- 
KOBiibix yrAeii b ycAOBHiix fix ecTecTBenHoro 3 aAera- 
HHfl B HGAHKe IIAaCTB H O B 03 M 0 >KH 0 CTH HOAyHSH HJI 
ycTOHHHBoro nponecca uoabcmiioh ra:)Hc|)HKauHH na 
B 03 AymnoM Ayi'be. 

OAHOBpCMCHHO C 3 TIIM 6 bIA HaKOlIACH fio.'l bUIOfi M a - 
TepnaA no ocnoBHbiM 'lexnojioniqecKHM nona 3 aTeAHM 
nponecca noA3eMiiofi ra 3 nc]i h k a uh i-i , no ynpaBAemno 
n SKcnAyaranini noA 3 CMiibix rasorcuepaTopoB. FIoao- 
AtHTeAbiibic pc 3 y. : ibTaTbi, iioAyqeHHbic rimi onbiTiion 
3KcriAyaTannH, ito3»oahah npiicryuHTb b 1945 r. i< op- 
raHH3auHH npoMbnuAennofi MKcnAyaTamui BHavaae ao 
B blpaOOTKII 500 TbIC. HM* 1 X 133 IS CVTKI -1 II H 03 AHee 
Ao 1,2 mah. hm ^ rax a b cyTiai. 

XAPAKTEPHCTHKA HORO-BACOBCKOrO H 
rocTEEBCKoro EypoyrojibHbix mectopojkaehmpi 

rioAMocKOBHaH CTaiiHHsr «FIoA 3 CMra 3 » GasiipyeTca 
na HoBO-BacoBci<oM n Foctccbckom 6 ypoyroAbiibix 
MeCTOpOJKAeifHHX. 

Ha FIoBO-BacoBCKCM MecropoKACiiini iviyduHa 3a- 
AeraHHH yroAbnoro riAacra koacOactch ot 34 ao 
60 m \ MomnocTb yroAbnoro ruiacrra KOAefiAeTca ot 0,5 
Ao 5,0 m. OpoeiiHe yroAbnoro iuiae/ra caojkhoc, Mec- 
T3MH nAacT pa36irr npocAOHKaMH r.m-in no 2 — 3 h 6o- 
Aee naneK. 

Ha 3HamiTCAbiioH nacTir MecxopoTKAeiniH b xpoBAe 
h noHBe iuiacTa 3aAeraioT ucckh (80%) h rAHHbi 
(20%)- MonuiocTb iiaAyroAbiibix t\;ihh koag6actch ot 
0,5 ao 30 m. MomnocTb nccxoB, 3a.neraioiii,HX b KpoB- 
Ae nAacTa, h3mgiihctch ot 3 ao 20 m . 3oAbiiocTb yivia 
na cyxyio Maccy 34 — 50%. FlH3uiasi TcnAOTBOpnocTb 
yrAH 2800 kkcla . 

FeoAorH'iecKiic aanacbi yrAH— 12,9 maii. t , h3 hmx 
npoMbiuiAemibie — 7,5 mah. t. 11a 1 HimapH 1957 r. 
r.poMHiuACHHbie aanacbi, aa hckaiomoiihcm o 6 boahch- 


HOII naCTH H OXpaHHbIX HeAHKOB, COCTaBAHIOT 
3,1 MAH. T. 

Pa3BeAKOH Ha FoCTeeBCKOM MeCTOpOTKAGHHII BbIHB- 
AeHo 4 yroAbHbie nAacTa, i-i 3 KOTopbix npoMbiuiAennoc 
3 Haqeime hmcgt TOAbKo btopoh HAacT. Ytah BToporo 
ocHOBiioro nAac-ra cpeAHesoAbHbie c npeoSAanaroiHeH 
30 AbHOCTbIO AO 40 %. MoiHHOCTb HA 3 CTa KOAeOAeTCH 
ot 1,23 ao 3,15 m. CTpoeHHe nAacTa npocToe, MecTaMH 
nAacT pa 3 AeAee npocAoiiKaMH tahh ao 50 cm. B KpoB- 
jre h noqBe npeiiMyiHecTBeHno rAHHbi, necKH HMeror 
orpaHHiemioe pacnpocTpaHCHiie. Moihhoctb tahh b 
K poBAe ot 0,3 ao 5,7 m h b noaBe ao 3—4 m. necKH 
3 aAeraiOT TOAbKo b HeHTpaAbiioii h roro-BOCTOHiioii 
nacTH. 

npoMbiiiiAeHHbie sanacbi A 2 +B = 2,6 mah. r; C\— 
2,5 mah. r. 

nPOMblLUJIEHHAU 3KCrUiyATALl,H5I 

Pemenne ficcmaxTHofl noA 3 eMHofi ra3i«|HiKaHHH yrAH 
cboahtch k SecmaxTHoii npoxoAKe KanaAOB ra3Htj3HKa- 
HHH. Ha yroAbHbiH nAacT c noBepxnocTH 3 eMAH SypHTCH 
BcpTHKaAbHbie cKBaH<HHbi, otctohihho Apyr ot Apyra 
na paccTOHHHH 25 — 35 m. h safion sthx ckb 3 >khh co- 
gahhhiotch KaiiaAOM ra3iicj)HKaHHH no yroABHOMy HAac- 
Ty. 

BecmaxTuaH noAroTOBKa KanaAOB rasHcjDHKauHH ocy- 
mecTBAneTCH SypeHiieM BepTHKaAbHbix CKBa>Knn h 
c6ohkoh CKBa>KHH — cneAHHeiffleM 3a6oeB ckb3>khh 
KanaAaMH ra3H(|)HKaHHH. 

B y p e ii h e cKcaxii h. 3a nepHOA 1940—1956 rr. 
IipoSj^peilO 2189 BCpTHKaAbHbIX CKBaJKHH, HTO COCTaB- 
Aflex 120 650 nor. m . /(ah 6 ypeiiHH ckb3>khh npHMe- 
HHIOTCH CT 3 HKH ABB-400, BA-40 H KAM-500, H 3 rOTOB- 
AaeMbie 3 aBOAaMH MniiHCTepCTBa hg^ithhoh npoMbim- 
ACHHOCTH CCCP. OnbIT npOMbHHAeHHOfl SKCnAyaTaHHH 
b ycAOBHHx HoBo-BacoBCKoro MecTopo?KAeHHH noKa 3 aA, 
hto HandoAee npneMAeM AnaMCTp CKBax<Hii b oScaAKe 
200 MM. /(ah oScaAKH CKB 3 >KHH npHMGIIHK)TCH o6caA- 
Hbie TpySbl, H 3 rOTOBAHGMbIG 3 aBOA 3 MH MlIHHCTGpCTBa 
HepiIOH M GT a A Ay p TH H CCCP. 

T a 6 ji h u a 1 

OcHOBHbie TexHHKo-gKOHOMimecKHe noKa3aTe^n no CvpeHHio 
BepTHKaJTbHWX CKBa>KHH B nepHO® npOMblUIJieHHOfi 

SKcnjiyarannH 


Foil hi 

npoxoflica 

CKOpOCTb 
6ypeHH5i 
na CTa ri KO- 
Mecfli; 

Bbixoii 

Kepua, 

°lo 

Ce6ecTOH- 

MOCTb 

1 nor, m , 
pyg.-^Kon, 

KOJIH Me- 

CTBO 

CKBaJKHH 

nor. m 

1949 

90 

4352 



415-53 

1950 

206 

10232 

— 

78 



1951 

226 

11502 



81 

300-00 

1952 

232 

1 1458 

— 

87 

273-44 

1953 

241 

12153 

336 

88,5 

245-19 

1954 

220 

11684 

467 

97,0 

184—99 

1955 

312 

18776 

516 

97,6 

159—30 

1956 

159 1 

10190 

373 

96,8 | 

184- 40 
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Ha CT 3 HUHH UHC/ipHCTCH 3^GKTpOKapOTTa>K fiypOBHX 
CKBa>KHH, hto AaeT B 03 M 0 >KH 0 CTb fiojiee npaBH.Tbuo 
OTo 6 pa>KaTb reoAornnecKyio xapaicrepHCTHKy naayrojib- 
Hbix nopoA- JIah 3 ji cktp o Ka pott a a npiiMeiiflCTca 
ycvraHORKa nKC-750, c.MOHTHpoBaiiiiaH Ha bbtom amirne 
3 HC- 150 . 

B 1956 r. ocBaiiBaJiocb fiypeiine naK.nonHO-ropH30H- 
TaJibHbix ckb 3 >khh no miacry yr.’ia c aahfioh KaHa.ua 
ra3H^HKauHH 40 — 50 rror. m h o6ca^Koft nopoAHon l ia- 
cth TpyOaMH 200 mm . 

BypeHHeM thkiix ckb 3 >khii hmggtch HaiwcpeHHG 3a- 
MeHHTb h SypeitHe BepTHKaAbHbix c.kb 3 >khii h co3Aanne 
KanaJia ra3H(|)HKanHH, to ecTb cdoftKy ci<Ba>KHH. 

B 1956 r. npoSypeno 15 HaKAOHHO-ropH 30 HTaAbiibix 
CKBa>KHn h C 03Aan cneunaJibHbiH onbiTHbiii rasorene- 
paTop. 

CEOHKA CKBA)KHH 

B Te i i6HH6 npoMbiniAeiiHoro nepnoAa 3KciiJiyaxamni 
FIoamockobiioh CTaHUHH «FloA3eMra3» CfiOHKa CKBa>KHM, 
ocymecTBJiHJiacb rjiaBHHM o6pa30.w ripn homoiuh bob- 
Ayun-ioro AyTbH c Hcno.nb30BaHHeM ra3onponimaeMOC'ni 
6ypbix yr.nefi (Ta6a. 2). 

TaCjinua 2 


OcHOBHbie noKaaaTeJiH no B03.nyuiH0fi cOofiKe 


ToiM 

Kann.’iw 

ra3H(|)HKaiU!H. 

CKOpOCTb 
co<> in.; n, 

PacxoA uyThn 
hh 1 nor. m 
Kana.'ia 

Pacxoa 3.I0K- 
Tp03!ieprnn 

11 a t nor. m 
Kanajia 


nor. m 

M\cymKu 

raaii^HKauHii, 
TMC. HM* 

rasiKfwicauHii. 

Kam-u 

1947 

965 

0,74 

27,5 

— 

1948 

1325 

0,72 

37,6 

— 

1949 

1504 

0,81 

35,5 

— 

1950 

1745 

0,68 

37,2 

5150 

1951 

2169 

0,64 

24.7 

— 

1952 

3577 

0,99 

24,6 

— 

1953 

4010 

0.72 

19,4 

2390 

1954 

4241 

0,69 

14.2 

1560 

1955 

5421 ,6 

0,77 

10,5 

1655 

1956 

4222,7 

0.52 

11,45 

1352 


B reneHne Bcero npoMbiuiAenHoro nepnofla H 3 y>-ia- 
jiacb h coBepmeHCTBOBajiacb BOSAymnafl cCoiiKa ci<Ba- 
>khh. YcTaHOBJieHO, hto naH 6 oAee ycnciHHo B 03 Ayuinaa 
c 6 oHKa npOXOAHT no CHAbHO nopHCTbIM pbIXAbIM 
yrjiHM. h P h npoBeACHini B 03 AyninoH c 6 ohkh Ha ra 30 - 
OTBOAamyio CKBasiHi-ry TepivnniecKMe ycAOBHH b paftone 
ra 300 TB 0 AHmefl CKBa>Kinibi yxyaiuaiOTCH, babog chh- 
>KaeTCH npoii 3 BOAHTeJibiiocTb ra 3 orenepaTopa, TaK i<ai< 
npn 3 tom OAHa nojioBHHa ra 3 orenepaTopa AOA>Kiia na- 
xoahtbch iia B 03 AyuiHon cGohkg, a Apyraa — na ra 3 H- 
(J)HKaU,HH. 

JXjih ycTpaiieHHH sthx HeAocraTKOB cTaHumi 6 buia 
BHeApena cHCTeMa B 03 Ayniiiofl c 6 ohkh Ha CKBaaaiHbi, 
b KOTopbie noAaeTca Ayrbe aah rasiKjiHKaiuiH, to ecTb 
Ha AyTbeBbie CKBa>KHHbI. 3tO H03B0JIHJ10: 

а) npoBOAHTb cSofiKy no Bcciviy ([ipoiiTy ra3orcne- 
paTopa, 3a chct stoto yneJiiimiTb BABoe ero npoii3BO- 
AHTeAbHOCTb H C03ASTb CnAOLUHOCTb OTHeBOTO 3a6oH; 

б ) yjiy-iuiHTb TepMunecKiie ycjiOBHn aah cSohkh; 

B) HCKAIOMHTb BpCAHOe BAHHHHe cOoCMHbIX raBOBJ 

r) coKpaTHTb pacxoA AyTbn. 

Tai< HanpiiMep, npocKTOM 2 -ro pacmupeima npn 
cfioHKe ckb 3 >khh npe/tycMaTpuBaAcsi pacxoA 230 hm 3 
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B03Ayxa BbicoKoro AaBAeHHH Ha 1000 hm 3 BajiOBoro 
ra3a. OaKTi-inecKH b 1956 r. pacxoA B03Ayxa Bbicoxoro 
AaBAeHHH Ha 1000 hm 3 BaAOBoro ra3a coaraBHA 
140,3 hm 3 . 

HapHAy c 3THM CJieAyeT OTMeTHTb, HTO B03AyiUHaa 
c6oftKa HMeeT pha oTpuuarejibiibix MOMeHTOB: MaAyio 
CKOpOCTb, HepaBHOMepHOCTb no BpeMeHH, OoAbUIOH 

pacxoA 3JieKTpo3HeprHH. 

Co BTopoii nojioBHHbi 1954 r. ninpoKoe npHMeneHHe 
no.iiyuH.T 6 o.iice nporpecciiBiibin bha C03AariHa KaHaAa 
no ymio — 3 JieKrpoc 6 oHKa. Bcero b 1954 r. 6 hao 
c6lITO BACKTp OC 6 oH KOH 37 CKB3>KHH, H AH 16% OT 00- 

mero KOAHHecTBa h b 1955 r. — 85 ckb3>khh, hah 
35% ot Bcex c 6 oeK (Ta 6 A. 3). 

T a 6 ji ii n a 3 

OcHOBHbie noKa3aTejiH no sjieKTpocOoflKe 
CKBaaoiH 





ripOTfl>KCH- 

Pacxoa 3^ei<- 
TposHepniH 

r oAw 

C K R a XCHK? 

nocTi. Kaua- 
jiob, nor. m 

na 1 nor. m 
KaHajia, 
tcam-H 

1952 

6 

157 

3730 

1953 

30 

862 

2170 

1954 

29 

693 

1830 

1955 

85 

2081 

668 

1956 

18 

450 

1710 


fljIH 3AeKTp0c60HKII npHMeilHAHCb nepCABHJKHblC 
3 AeKTpoc. 6 oe i iHbie arperarbi 3C-2-320, BbinoAHemibie 
no npoeKTy BHHHnoA3eMra3a, npeACTaBAHioinHe 
OAHOilia.-nyio TpaHc^opMaTopuyio noACTaHUHio 6 kb 1 3 + 
+0.45 ce c 2 Tpexcj)a3HbiMH TpaHc.t|iopMaTonaMH 
TM-320 c peryAHpoBaHHeM HanpaacennH ot 3150 a« 
455 b npn moiuhocth ot 200 ao 470 Kea. 

Bcc paSoxbi no 3 AeKTpoc 6 oHKe BeAHCb CTaHimen 
coBMecTHO c BHHHnoA3eMra30M h BiiepreTi-inecKHM 
HHCTHTyTOM AH CCCP. 

CHCTEMA rA3H4>HKAll,HH 

Ha rioAMocKOBHoii CTaHUHH «noA 3 eMra 3 » noAseM- 

nasr ra 3 HcJ)HKau.HH yivieft ocymecTBAneTcn no Me’roAy 
noTona, b ueAHKe, 6ea npeABapHTeAbnoro HCKyccTBeH- 
Horo pa 3 pbixAeHHH, c SecmaxTHOH noflroTOBKofif, 

ClICTeMa n 0 A 3 GMH 0 H ra 3 H(})HI<aUHH 3 ai<AIOHa 6 TCH B 
cAeAyiomeM: 

a) noAAe>KamHH ra3H4)HKau;HH nAacT yrAH ropH30H- 
TaAbHoro aaAeraHHH pa36iiBaeTCH na KBaApaxubie noAH 
no ceTKc 25X25 m; 

6) Bbira30BbiBanne ropH30HTaAbHoro nAacra yrnx 
OCyiUGCTBAHeTCH OTCTynaKHU,HM OTHGBblM 3a60GM OT 
nepBOHanaAbiio co3AaHiioro oniGBoro 3a6oa ao rpaiiHH 
nojia; npn c 6 oftKe ci<Ba>KHH oSecnGHHBaGTca otmothg 
BOA bi no riAacTy h yBCAnmiBaGTCH cro rasonpoHimac- 
MOCTb; 

b) ocymGCTBAHeTCH rpynnoBaH nanpaBAeiiHaa c6oh- 
i<a CKBa>KHii h rpynnoBaH pa6oTa CKBaamn no BCGMy 
djpoHTy noA3eMfioro ra3orenepaTopa, hto CHH>KaeT no- 
TGpn AyTbH h ra3a, co3AaioT cnAoumocTb orHGBoro 3 a- 
6oa, cnoco6cTByioT h inc ii c ik]) h i<a n hr npopecca; 

r) co3AaeTca napacTaromiiH pesepB ra300TB0AfltpHX 
CKBaarHH; 

a) C03A3GTCH npocTaa cxeMa noBepxnocTHbix kom- 
MVHHKaHHH, KOTOpaa MHOTOKpaTHO HCnOAbSVGTCa. 
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ynpaBJiHeMoc.Th upoueccoM rasHcjjHKauHH ocymecxB- 
JiseTCH pauHonajjbiibiM nanpaBJieHHeM noTOKOB AyTbH 
h ra3a. Bcjicactbiic Toro, hto b pa6oTe OAiiOBpeMeiiuo 

HaxOAHTCH MHoro mam rmpMawn Memy pa3- 

AH9HHMH CKBajKHHSMH H, KaK H3B6CTH0, npOUeCC I’aSII- 
(J)HKapHH Me* AY AByMH CKBa*HHaMH npoTeKaeT He- 
paBHOMepHO, A Jia noAAep*aHHfl cpeAHHX noKaaaxejicH 
no Mepe OTpadoTKH CTapbix KanajiOB noAroTaBJiiiBaeTca 
h ocymecTBJineTCH bboa hobhx KanajioB ra3i«pHKauHH. 

KpoMe Toro, b caMOM npHiiunne noAaeMHon raancjm- 
Kaunn 3ajio*eH em,e oahh BJieMeHT yripaBJiHeMOCxn 
npopeccoM — - ecTecTBem-ioe oSpymeHne noKpbiBaiomHx 
nopoA- 

Opouecc noA3eMiioH ra3H(pHKau,HH yivieft bcagtch 
HCKA ronmejibHO na B03AymnoM AyTbe. 

3a Becb nepnoA paSoTbi cTaHAHH c 1940 r. no 31 ao- 
Ka6pa 1956 r. BbipaOoTano 2 629 804 thc. m 3 BajiOBoro 
onepreTHnecKoro ra3a c HH3iueft TenjiomopnocTbio 
802 kkcuIhm ' j , a 3a nepnoA npoMbiuuieHHOH aKcnjiya- 
Tan,HH, to ecrb c 1 HHBapa 1947 r. no 31 AeKadpn 
1956 r. — 2 475 052 thc. m 3 BanoBoro OHepreinnecKoro 
ra3a c HHameii TenJioxBopHOCTbio 803 kkcia / hm 3 . 

B I kb. 1955 r. c'rai-mHH Aocxurjia npoeKTHon moih,- 
HOCTH H yCTOHHHBO BbipaCaTblBaCT 1,2 MJIil. HM 3 ra3H 
B CyTKH. 

BnepBbie b MnpoBon xexiiHKC. na 6aae ra3a PlPy 
ocBoeHo nonyneHHe cepbr, cpoTornnocyjibcpHTa n tcxhh- 
necKoro rnnocyjibtpHTa, nponsBOACTBO KOTopbix ne 
HBAHeTCH 06H3aTejIbHbIM npn 13 ry, no tI03B0JIHeT nOJI- 
Hee Hcnojib30Barb SHeprmo yrviH n paTb AoncwiHHTejib- 
Hyio npOAyKUHKD. 

BbipaOoTKa ra3a rio roAaM npe.ACTaBJiena b ra6.ii. 4. 

T a 6 ji h u a 4 



1940- 


752 

2,1 

18,8 

0,2 

0,2 

5,4 



154,7 


1946 

j 154 







|16,7 

| 1,0 


| 822 



n 

P O M bl III 

! ji e h ii bi £i 

ii e 

p H O 

1 A 



1947 

50 

027 

2,0 

18,2 

0,2 

0,2 

4,0 

16,0 

1,0 

58,6 

751 

1948 

122 

292 

2,0 

17,4 

0,2 

0,2 

5,0 

15,6 

P0 

58,6 

790 

1949 

170 

074 

1,8 

17,8 

0,2 

0,2 

6,2 

16,4 

1,0 

56,4 

835 

1950 

207 

228 

2,1 

18,2 

0,2 

0,2 

5,5 

16,8 

1,4 

55,6 

876 

1951 

219 

654 

1,5 

18,3 

0,2 

0,2 

4,6 

16,8 

1,6 

56,8 

830 

1952 

236 

840 

1,3 

17,8 

0,2 

0,4 

5,3 

14,2 

1,5 

59,1 

770 

1953 

290 

334 

1,2 

17,6 

0,2 

0,5 

6,0 

15,2 

1,5 

57,8 

810 

1954 

355 000 

1,0 

17,6 

0,2 

0,6 

6,2 

14,9 

1,5 

58,0 

785 

1955 

412 

017 

1,1 

17,6 

0,2 

0,0 

6,5 

14,5 

1,6 

57,8 

800 

1956 

401 

760 

1,03 

19,5 

0,2 

0,2 

7,1 

14,1 

1,5 

55,97 

796 

Htoro 

j 2 629 804 

— 

— 


[~ 

i 



CpeAHHH 

802 


OCHOBHblE TEXHOJIOr H4ECKME I10KA3ATEJI H nry 

TenjiOTBOpHan cnocoSHOCTb ra3a 

OnbiT npoMbiuiACHHon oKcnjiyaramin noxasHBaeT, 
1 ito npn HopMajibHbix ropnoreojiornnec.KHX vcjiobhhx, 
yAOBJieTBopnrcJibHOM Kaaccme yrnsi ( 30 Jibi ao 35%), 
COS.'nOACHHH npaBHJlbHOH CHCTeMbI pafioT, mojkho o6ec- 

nemiTL HJIHTGJILHO ll ycToinnino xorinoTBopuyto cnoco6- 


HocTb ra3a na ypoBiie 900 kkcia/hm 3 . B OTAeJibHbie 
nepnoAH paOoTH iloAMOCKOBiian cTanunn, HMen Hop- 
MajibHbie ropHoreojiornnecKHe ycjioBHH, Ha iipoTHJKeHHH 
AAHTCJibiioro BpeMCHH ycTOHHHBO BbipadaTbiBaJia ra3 

nry c TeiuiOTBopiioii cnocoOHOCTbio 900 kkcui/hm 3 . Tan 

HanpnMep, cpeAHHH TeriJioTBopHocTb ra3a Ilfy 3a 
194P r. cocxaBHJia 863 kkcui / hm 3 , 3a 1950 r. — 
886 kkcla/hm 3 , sa 1951 r. — 886 kkcui/hm 3 . Ha bhcokom 
ypoBHe xeiuiOTBopiiaa cnoco6nocTb ra3a llFy 6bi.ua 

h b I kb. 1956 r. 

CpeAHHH TennoTBopnocTb ra3a PlPy 3a 16-JieTHHfi 
nepnoA paSoTbi cxanunH cocTaBHJia 802 kkcui/hm 3 c ko- 
jieoanHHMH Ha 30 — 50 kkcui/hm 3 ; KOJieSaHHH bth Ohjih, 
r^aBHbiM o6pa30M, ra/ibKo 3a cneT H3MeHeiimi coAep- 
>k3hhh b ra3e cepoBOAopoAa, a TaK*e b cbh3h c nepe- 
6a3npoBaHneM ra3oreHepaxopoB b 1950 r. na ceBepHyio 
nacTb MecTopo*AeHHH c 6ojiee cjiojkhhmh ropnoreoJio- 
lHneCKHMH yCJIOBHHMH, BbI3B3HHbIMH IipOHHKHOBeHHeM 
ra3a b maxxy JSTs 1 TpecTa CKypaTOByronb. 

TaKHM o6pa30M, ecjin HCKJnonHTb npnqnHbi opraHH- 
3aunoHHoro nopHAKa, xo moxkho CMeJio CAejiaTb bhboa, 
i ito onbiT lipoMbimnennoH SKcnJiyaTaunH noATBep*Aa- 
ct npoeKTHbie AaHiibie o bo3mo*hocth Bbipa6aTHBaTb 
ra3 liry c TeiuioTBopHOCTbio 900 kk<za/hm 3 , npn co- 
OjnoAeHHH CAeAyiomHx ycAOBnil: 

1 . BMem,aioiii,HMH yroAbiibifi n^acT nopoAaMH aojijk- 
hh SbiTb rjiHHbi MomHocTbio ne MeHee 1 m . rijiacT 
yrjia AOJiaceH 6biTb npocxoro CTpoeHHH. 3oAbHocTb 
yryifl Ha cyxyio Maccy AOJi*iia 6biib He 6oJiee 35%. 

2. 06caAnaa koaohhh CKBa*HHbi Aon*Ha o6ca*H- 
Baxbca b yrojibiibifl n^iacT Tax, hto6h BCKpbiTaa nacTb 
iuiacTa 6bMa He 6ojiee 30%. 

3. Hpn cOofiice ckb3>j<hh aoaxkhh 6biTb C03AaHbi yc- 
jiobhh ajih <J)opMHpoB3HHH xaHajia ra3H(J)HKauHH no 
ruiacTy yrjia. 

4. B OAHy CKBa*HHy aojijkho noAaBaTbCH ao 
3000 hm 3 AyTbH b nac. P aaooTBOA AOJixceH npoH3Bo- 
AHTbca ne AaJiee 25 m ot AyTbeBOH cKBa*nHbi. 

5. JX-nn oOecneneHHH BbipaSoTKH 1,2 mjih. hm 3 ra3a 
b cyTKH HeoOxoAHMo b paOoTe HMeTb He MeHee 4 ra 3 o- 
reHepaTopoB c KOJinnecTBOM CKBa*HH Ha Ka*AOM ra3o- 
renepaxope He MeHee 8 hit. Hpopecc ra3H(J)HKauHH 
AOAxcei-i BecTHCb cnnoiUHbiM sadoeM c noAAspxtaHHeM 
cTaTnnecKoro AaBJieHHH b reHepaTope Ha ypoBHe 400— 
500 mm pT. CT. 

C pejibio Aa/ibHefiniero noBbiiueHHH TenAoxBopnoH 
ciioco6hocth ra3a HTy neoSxoAHMO npoAOJi*aTb oc- 
BOeHMe SJieKTpocOOHKH CKBa>KHH Ha ra300TB0AHIH,He 
CKBaJKHHbi h opranH3au,Hio npopecca Ha a^hhhhx Ka- 
HaJiax ra3H(J)HKau,HH, noAroxoBJieHHbix SypeHHeM. 

OoTepH yrjia b HeApax 

npn npHHHTOH B HacTOHui.ee BpeMH cHCTeMe pa 60 T 
oOipHe noxepn yrjia b HeApax cocTaBJiHiOT okoao 30%. 

OnbiT padoTbi PIoamockobhoh cxaHUnn «PIoA 3 eMra 3 » 
noKa3biBaeT, hto noxepn yrAH b HeApax 33 bhcht ot 
ropnoreojiorHnecKHX ycJioBufl, KanecTBa yrAH, npuHH- 
TOH CHCTeMbI OTHeBblX pa 60 T, CeTKH CKB3JKHH H IMiyOH- 
I-Ibl o6caAKH KOJIOHHbl. 

B pa3JiHHHoe BpeMH 6 hjio HcnbiTano BnnHHne ceTKH 
CKBa*HH na noxepn yrjia. ycTaHOBjieHo, mo HaHMenb- 
ume noTepn yrjiH (21%) AaeT ceTKa ckb3*hh 
25x25 m (xa6.ii. 5). 


Approved For Release 2010/08/05 : CIA-RDP80T00246A03620001 0003-6 


29 


Approved For Release 2010/08/05 : CIA-RDP80T00246A03620001 0003-6 


T a 6 ji h u a 5 

riOTepw yrjIH B 3aBHCHM0CTH OT C6TKH CKBawHH 


CeTKa CKB3>KHH 

rioiepH yrjia, % 

25 X 40 m 

52 

25 X 35 „ 

46 

25X 30 „ 

37 

25X 25 , 

21 


R° nacTonmero BpeMemi KBauparaaH ceTKa (25x25) 
npHMeHH^acb TOAbKo noTOMy, hto 6hah onaceHHH no- 
Tepn HanpaBAeHHocTH c6ohkh npn yMSHbiueHnn pac- 
CTOHHHH Me>KAy CKBaJKHHaMH B pHAy. 

3HaAHTeabHoro coKpaiueHHH noTepb >tah mo>kho 
0>KHA3Tb TOAbKO npH OCBOeHHH npouecca nry Ha AAHH- 
hux KanaAax ra3H(J)HKauHH 50 — 70 m c paccTOHHHeM 
Me>KAy CKB3>KHHaMH b pHAy 20—25 M. 

OnbiTbi b 3tom HanpaBAeHHH b HacTOHin.ee BpeMH 
BeAyrcH na IIoamockobhoh CTaHunu Ha ra3oreHepaTope 
N° 12, noAroTOBAeHHOM dypeHHeM HaKAOHHO-ropH30H- 
TaAbHbix CKBaxiHH. ripeABapHTeAbHbie pe3yAbTaTbi pa- 
6 otm Ha ra3oreHepaTope JVb 12 — noura 100% Bbira- 

30 BbIB 3 HHH yrAH. 

AnaAH3 MaiepuaAOB npoMbiuiAeriHOH BKcnAyaTauHH 
IIoamockobhoh CT3HAHH noKa3biBaeT, HTo odcaAHyio 
KOAOHHy Heo6xOAHMO 3arAy6AHTb no B03MO>KHOCTH 
SAHJKe k nouBC nAacTa c TeM, urodbi nepenpbiTb Bee 
BepxHHe nauKH yroAbHoro nAacTa Kan HandoAee pbix- 
Abie h ra3onpoHHu,aeMbie, 3 to ho3boaht co3AaTb xanaA 
ra3H(J)HKauHH b nAacTe yrAH dAHx<e k nouBe nAacTa ti 
coKparaTb noTepu yrAH npn ero ra3H4)HKauHH. 

flaHHbie o padcrre noA 3 eMHbix ra 3 oreHepaTopoB nona- 
3 bmaiOT, hto Ha noTepu yrAH b HeApax BAHHer h 30 Ab- 
HOCTb yrAH: npn 30 AbnocTH yrAH ao 40% noTepu yrAH 
B HeApax COCT 3 BAHIOT 16% H npH 30 AbHOCTH AO 45% — 
32,4%. 

IloTepH AyTbH h ra 3 a 

noTepu AyxbH h ra3a CAaraiOTCH H3: 1) noiepb no 
yroAb'HOMy nAacTy h BMeiuaromuM nopoAaM; 2) no- 
Tepb b HaAyroAbHbie nopoAbi uepe3 odpymeHHH; 3) no- 
Tepb nepe3 ynHHCKHH H3BecTHHK; 4) noTepb b Tpydo- 
npOBOAax; 5) noTepb HeKOHAHUHOHHoro ra3a, 

IloTepH AyTbH h ra3a 33 bhcht ot ropHoreoAornne- 
CKHX H aspOAHHaMHneCKHX yCAOBHH, a TaK>Ke OT co- 
ctohhhh TexHOAornnecKoro npouecca. 

np H HopMaAbHOM TexHOAomnecKOM npouecce noTepu 
AyTbH h ra3a 3HanHTeAbHo CHHjKafOTCH, Tan nan npn 
3 TOM pe 3 KO COKpanraeTCH KOAHHeCTBO HeKOHAHUHOH- 
Horo ra3a. 

I43BeCTHO, UTO npH B03AyUJH0H cdOHKe OKOAO 50% 
B03AyniHOrO AyTbH TepneTCH. 

XlaAbHenuiee ocBoeHne BAeKTpocdoHKH, a Tauxce oc- 
BoeHire npouecca nry Ha aahhhhx KaHaAax ra3H<|)H- 
KauHH, noATOTOBAeHHbix dypeHHeM HaKAOHHO-ropn- 
30HT3AbHbIX CKB3JKHH, n03B0AHT pe3KO COKpaTHTb nOTe- 
pH AyTbH h ra3a. 

nPOMbllUJIEHHOE HCnOiUb30BAHME TA3A nry 

Fa3 noA3eMHon raanc^HKaunn yrAeft, Bbipadara- 
BaeMbin noAMocKOBHofi CTaHUHCH «noA3eMra3», HC- 
noAb3yeTCH b KOTeAbHbix ycTanoBKax npoMbiniAeHHbix 
npeAnpHHTHH h ynpoKAeHHH r. TyAbi xaK sHeprera- 
necKoe tohahbo. 
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noTped.HTeAHMH ra3a nry hbahiotch: 

1) 3aBOA pe3HHo-TexHHuecKHx H3AeAHfi. 

2) CTaHKOCTpOHTeAbHblfi 38BOA. 

3) Opy>KeftMMH 3aBOA. 

4) KupriHUUbtH 33 boa N° 1. 

5) JlHKepO-BOAOHHblH 33BOA. 

6) MexaHHneCKHH HHCTHTyT. 

7) ropHblH HHCTHTyT. 

8) r op H bill TeXHHKyM. 

9) OpyjKeHHo-TexHimecKoe ynuAHiue. 

TEXHHKO-3KOHOMHMECKHE nOKA3ATEJIH 
IlpOH3BOAHTeAbHOCTb Tpy^a 

npoH3BOAHTeAbiiocTb Tpyua oAHoro padonero Ha 
nOAMOCKOBHOH CT3HUHH «nOA3eMTa3» COCTaBAHeT 
okoao 30 r/Mec. b nepecueTe Ha noAMOCKOBHbin yroAb. 

Ha niaxTe Ne 15 TpecTa KaAHHHHyroAb KOMdnHaTa 
TyAayroAb no pa3MepaM npoH3BOACTBa aHaAornnHoft 
riOAMOCKOBHOH CTaHUHH «nOA3eMTa3» npOH3BOAHTeAb- 
nocTb Tpyua OAHoro padonero cocTaBHAa b 1954 r. 
33,4 t. 

npn yBeAHneHHH BblpadOTKH ra3a Ha nOAMOCKOBHOft 
CTaHUHH AO 3 MAH. HM? B CyTKH npOH3BOAHTeAbHOCTb 
TpyAa OAiioro padonero MouceT dbiTb yBeAuneHa ao 
100 T/Mec. 

CedecTOHMocTb ra3a 

CorAacHo npoeiay 2-ro pacinnpeHHH CTOHMOCTb 
1000 KaAopHH ra3a (JjpaHKO-noTpedHTeAb AOAHCHa 
cocTaBAHTb 3,9 Kori. b nepBOM KBapTaAe 1956 r. nou- 
MOCKOBHaH CTaHUHH AOCTHTAa CTOHMOCTH 5 Kon. (})paH- 
KO-noTpedHTeAb h 4 non. (JipaHKO-CTaHUHH. 

no AaHHbiM IHeKHHCKoro ra30Boro 3aBoua 3a 1956 r. 
CTOHMOCTb 1000 Kan cocTaBHAa 5,25 non. npn cpeu- 
h T efi ctohmocth 1 t yrAH (npn ero k3Aophhhocth 
2300 kkciji) no KOMdHHHTy TyAayroAb 1000 KaA 
2,7 non. 

Tanoe cpaBHeHHe, npaBAa, hmcct onpeAeAeHHbie no- 
rpeniHOCTH, nocKOAbKy ajih cpaBHeHHH mh depeM 
cpeAHHe AaHHbie no KOMdHHaTy TyAayroAb, KOTopbifi 
HMeeT h MeAKHe h Kpynubie MexaHH3HpoBanHbie uiaxTbi. 
rioAMocKOBHan CTaHUHH «noA3eMra3» no cymecTBy 
HBAHCTCH HedOAbUIHM HpeAnpHHTHeM, AOdbIBaiOU],HM B 
cyTKH okoao 600 — 700 r yrAH (TadA. 6). 

TafiAHua 6 


CTpyKTypa 3aTpaT Ha npoH3BoacTBo h TpancnopT 1000 hm 3 
ra3a (1954 — 1956 rr.) 



1954 r. 

1955 r. 

1956 r. 

HanMeHcmaHHe 

3aTpaT 

py6— 
non. ; 

-t 

py6- — 

Ron. 

°lo 

py6.— 

Kon. 

°b 

rioaroTOBKa yrjia ,k 
ra3Hi[)HKau.HH: 
a) 6ypeHae , . . 

l 

6-48 

13,7 

5-80 

15,6 

6-09 

15,4 

6) cCoftKa • . . 

5-76 

12,1 

4-56 

12,3 

5-66 

14,5 

ra3in^HKau,H!i yr.>iH 

15-83 

33,1 

12-04 

32.4 

12-06 

30,8 

TpaHcnopTupoBKa ra3a 

9-73 

20,5 

8 -43 

22,6 

9-13 

23,4 

BcnOMOt aiejibH. uexn 

3-23 

7,2 

1 — 86 

5,00 

1-50 

3,8 

06tu.e3aBOAC.pacxoAH 

6-38 

13,4 

4— 80| 

12,1 

4-72 

12,1 

M t o r o . . 

47—41 

100,0 

37-19 100,0 39—16] 

100,0 
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yBeJiiweiiMe ctohmoc th 1000 hm 1 * 3 rasa B 1956 r. 
oOmchhctch tcm, qxo bo II nojiyro^HH 1956 r. Hoa- 
MOCKOBHaa CTaHUHH «noA3eMra3» Bejia npouecc nry 
Ha yqacTKax c BecbMa cjiojkhumh ropHoreoAornqecKHMH 
ycJioBHHMH npn najiH'iHH nec.Ka b KpoBJie h noqBe njiac- 
Ta, qxo npriBe.no k chhjkciihio KaqecxBa ra3a h yBenn- 
HeHHio 3aTpaT irax na dypeime, xai< n ea raamjmKaimio 
yrjiH. 

B nepBOM no/iyroAim 1956 r., Kor^a npopecc nry 
ripoxoAHJi b nopManbUbix ropHoreonornqecKHX ycno- 
bhhx, cedecTOHMOC.Tb 1000 hm 3 * ra3a 6 bina AOBeAena 
Ao 32 py 6 . npn bwcokoh ero xerinoxBopHocxH (850— 
880 kkua/hm 3 ) . 

OnbiT npoMbiiiiJieHHOH OKcruiyaiauHH b nepBoil no - 
jiobhhc 1956 r. nonasaA, qxo ripn nopManbUbix ropHo- 
reojionmecKHx ycnoBunx BbipaSoxKa ra3a nry Moxrex 
6biTb peiiTafiejibiian npn ocbociihh Bbipa6oTKH cjroxo- 
ranocynbijmxa o TexiimiecKoro rHnocynbcJmxa. Bbipa- 
6oTKa cepbi, Aonroe BpeMfl AaBaBinaa y6bm<H, cxana 
xanme peiiTaGenbiibiM npoH3BOAcxBOM. 

Onbix npoMbiiuACHiioH SKcruiyarannn noAMocKOBHoft 
CTaHu,HH «noA3CMra3» noKasbiBaer, no rjisi AaJiBHefi- 
mero 3iiaqHxenbHoro ynyquieiiHH xexHHKO-3KonoMH- 
qecKirx noKa3axejieH nry hcoCxoahmo KopeunbiM 06 - 
pa30M H3MeiIHTb CHCTCMy SeCUiaXTHOH UOArOXOBKH 
noA36MHbix raaorencpaxopoB h hx KOHexpyKXHBHoc 

o4)opMJicnne, ajih nero: 

1) cxaim.Hn «noA3CMra3» aojijkhh lionyqHXb HOBeft- 
ume SypoBbie arperaxu, no3Bonflfoiime 3HamixejibHo 
yBe/IHHHXb CKOpOCXb fiypeHHH CKBamHH, COKpaTHXb KO- 


JIHHeCXBO paSOHHX H CIIH3HXb CXOKMOCXb SypOBbIX 
CKBa>KHH; 

2) npoMbimjieHHocxb AOJUKi-ia nocraBJiaxb xohko- 
CTei-iHbie oocaAHbie xpyObi (6 mm) }\mi CKBamHH, qxo 
Taione chh3hx cxoHMocxb SypoBbix pa6ox; 

3) BHHHnoA3eMra3 h cooxBexcxByionme hhcth- 

Tyxbi AH CCCP AOJiJKHbi pa3pa6oxaxb a^tjoeKXHBHbie 
cpeAcxBa 6opb6w c norjiomeHHeM pacxBopa npn 6ype- 
iihii cKBammi c yqexoM cneimcbHqecKnx ocoOeHHoexefl 

nry ; 

4) rHnponoA3eMra3 Aonx<eH oOpaTHXb oco6oe bhh- 
MaHHe na KOHCxpyKXHBHyio pa3pa6oxxy noBepXHOCTHbix 
KOMMyriHKauHH ra3oreHepaxopoB, HMen b BHAy nptiMe- 
Herme j\jih axoro TOHKocxeHHbix xpy6, cneimanbHbix an- 
napaxoB jiJin yn a b a h b a h h h necrca, otboah KOHAeHca- 
PHOHHbix boa, cneuaaJibHOH 3anopHoft apMaxypbi, a 
Taione cxaHAapxHocxb oxAejibHbix y3JioB KOMMyimna- 
u,hh, HajiHMne nepeABHJKHbix onop; 

5) rHnponoA3eMra3y, riinpoyrneaBxoMaxH3an,HH h 
HHcxHxyxaM AH CCCP cneAyeT 6wcxpee pemiiTb Bon- 
pocbi aBXOMaxn3an,HH Bcex nponeccoB nry; 

6) BnpeAb ao ocBoeHHH nry Ha aJmhhhx naiianax 
ra3H((3HKaixHH, noAroxoBJiemibix 6ypei-meM, hco6xoahmo 
AJ1H B03AyiBH0H CSOHKH H nOCJieAyiOmeH Bbipa 60 XKH 
ra3a npuMeriHXb oahh arperaT — xyp6oKOMnpeccop Ha 
3—4 aru. 3xo no3Bonnx Ha 30—40% coKpaxnxb o6-b- 
eM noBepxHoexHbix KOMMyHHKauHH; 

7) BHHHnoA3eMra3 AOJimeH 6bicxpee penjHTb Bon- 
poc o pa3pa6oxi<e h BiieApeHHH hobmx xexHOAorn- 
uecKHx cxe.M, H3BJieqeHHH w noBxopnoM Hcnojib30BaHHH 
oficaAHbix xpy6. 


MTorn paSoTbi JlncHMaHCKofl cxaHu.nn „noA3eiwra3“ 

3a nepHOA 1954 — 1956 rr. 

O. B KPyrJIOB 

JlucHHaHCKaa CTaHnnn «rioA3eMra3» 


R I E L IEHHP Auyx iiocacahhx Jiex HaxoAHJuicb b 
pa6oxc rasoreiiepaxopw JYs 14 h JMs 15 na njiacxe 
Is h JVs 24 na njiacxc U. Pa6oxa no 3Kcn.nyaxamm re- 
nepaxopa i\T? 14 OKomicua n 1955 r., a rcnepaxopbi 
N» 15 h Ns 24 3Kcn./iyaxHpyioxcH n ccfiqac. 

3a 3 tot nepHOA na cxaim,iin coBepmeHcxBOBajincb 
r exHOJiomqecKHe npncMbi SKcruiyaxamiH MajiOMomHbix 
njiacxoB KaMeriHoro yrjiH, Bejincb paSoxbi no yjiyqme- 
hhk) KOHCxpyKiuiH noA3eMHbix ra3oreHepaTopoB H 
npoAOJimajincb n3HCKarn-in cnoco6oB OecmaxxHOH noA - 
TOTOBKH. 

1. XAPAKTEPHCTHKA yHACTKA H KOHCTPyKUHH 
rA30rEHEPATOPOB 

yrOAbHbin iwiacx / 5 abjihcxch oahhm H3 ii-xacTOB 

cBHXbt C 6 2 . Moumocxb njiacxa na yqacxxe ra 3 oreHepa- 

xopoB Ns 14 n No 15 b cpeAiieM 0,84 m. 

B KpoBJie mqacxa 3a.7ieraeT necqaiiHK MourHocxbio a<> 

10 m, Koxopbiii npocjiejKHBaexcH b HHJKHen qacxn ra3o- 
reHepaxopa N> 14 n noqxn no bcgh njiomaAH ra 3 orene- 


paxopa N« 15. Tojibko b Bepxnefi qacxn ceBepo-3anaA- 
noro Kpbuia ra3orenepaxopa Ns 15 necqatrax ne hbah- 
cxch HenocpeAcxBeHHofi KpoBJieH, a iraA imacxoM 3ajie- 
raex JiomHaH KpoBjm, npeACxaBJieHiiaa rjiHHncxbiM 
coiaHueM MomHocxbio ao 0,8 m. noqBa njiacxa — nec- 
qaHo-r/in hhcxhh cJiaHeu;. 

Momnocxb njiacxa A na yqacxxe ra 3 orenepaxopa 
Ns 24 0,98 m. KpoBjm iuiacxa — rjiHHHCTbifi CJiaHeu; 
noqBa — - necqano-rjiHHHcxbm cjianeu Mom,HocTbio 3,5 m. 
OSBOAHeime njiacxoB npoHcxoAHr 3a cqex necqannKOB 
H H3BeCXHHK0B. 

r a3orenepaTop Ns 14 noAroxoBJieH kom6hhh- 
pOBaHHbiM cnocoSoM. KaoKAaa nojiynaHejib ocjoopM- 
JieHa iuxpeKOM h AByMH HaKJioHHbiMn BHpaOox- 
KaMH, na xoxopbie npoOypeno no 2 BepxHKaJibHbie 
CKBa>KHHb(. 

Me>KAy iiaioxoniibiMH Bbipa6orKaMH npo6ypeno 8 Ha- 
xjxoriHbix cKBamHH. Ha mxpex npoOypeHo 5 BepxHKajib- 
hhx CKBamuH. KamAaH nojiynanejib mweex caMocxoa- 
xeJibHbin niApo3axBop a-'ih oxBOAa boabi. 

npoMbim.xeHHbie 3 anacbi yrjiH, noAroxoBJieHHoro k 
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ra3H([)HKaiuiH, c yneTOM nejimo cociaBJifum 52,7 tmc. t. 
CxeMa ra3orcHepa'ropa noKa3aiia iia puc. 1. 

T a3oreHepaTop A r a 15 noAroTOBAeH tskjkc 
KOM 6nHHpOB3HHbIM CnOCOdOM H OtJjOpMJieH HITpeKOM, 
na KOTopbift no njiacry npodypeHO 1 1 naKAOHHbix CKea- 
>KHH. rjiy6HHa KOH^yKTOpOB 3THX HaKJIOHHbIX CKBSHttiH 

AOcraraeT 180 m. Ha nrrpeK npodypeHO raK>Ke 6 Bep- 

1 HKHJIbHbtX CKB3>KHH. 



Phc. 1. KoHCTpyKUMfi noA3eMHOro ra30reHepaTopa 
Ns 14, njiaH d iiaockocti: njiacTa (3aiUTpHXOBaHO Bbi- 
ra3onaHiiot lipocTpaHCTBO) 



Odmne 3anacbi yrjifi, noAroTOBAeHHoro k ra3H(}}H- 
Kaunn, cocTaBJisnoT 59,8 Tbic. t. KoncTpyKUHH ra3ore- 
nepaTopa Ala 15 noKa3ana Ha puc. 2. 

ra3oreHepaTop Ala 24 noAroTOBAen c hc- 
nojib30BaHneM KonueHTpauHOHHoro nrrpeKa njiacTa 
U- H3 IIITpeKa npOHAGHO 8 HaKAOHHbIX Bbipa^OTOK AAH- 
iioh ao 65 m KajKAaa, na KOTopbte npodypeHH eep™- 



Phc. 3. KoHCTpyKmia noA3eMHOro ra30reHepa- 
' xopa Alb 24, raan is iuiockocth njiacTa 


KaAbHbie ckb3>khh bi. Ha urrpeK ripo6ypeno 3 naKAOH- 
Hbie CKBa>KHHbi. CxeMa noAroroBKii ra3orenepaTopa 
Ala 24 noKa3ana Ha puc. 3. 


2. 3KCnJiyATAU,HJl rA30rEHEPATOPOB 
3KcnjiyaTau,nsi ra3oreHepaTOpa Afs 14 

XoAOAHbie iicnbiTaHHH ra3oreHepaTopa Afa 14 noKa- 
3ajm AocxaTOHnyro ero repMeTHraocTb: b nepnoA nc- 
r.biTaHHH AaBAeHne 6biAo noAHHTo ao 1 aru. 

Po3>KHr ceBepo-3anaAHoft noAynaHeAH 6 ha npOH3- 
bcaoh b aBrycTe 1954 r. nepes BepraKaAbHyio c.KBa- 
>KHHy ATa 10 c nocjieAyio- 
no Mepe npoABHiKe- 
hhh oxara ropenun no 
iUTpexy, po3JKi-iroM naKAOH- 
HblX CKB3JKHH AT° 3 h, 6h H 
9h. Po3A<Hr HaKAOHHbIX 
CKBa>KHH npOH3BOAHACH B 

30—35 'm ot 3a6ofl. 

Bbira30BbmaHne ceBepo- 
3anaAHOH noAynaneAH ra- 
3oreHcpaTopa Ala 14 HaMe- 
naAocb b nopBAKe onbiTa 
npoBecTH no cxeMe noAann 
AyTbH B BepTHKaAbHbie 
cKBaatHHbi, npo6ypenHbie 
Ha iiiTpex c otboaom ra3a 
nepe3 HaKAOHHbie CKBaxoi- 
Hbi. OaxTnnecKH x<e skc- 
nAyaTauHB 6biAa npoBe- 
AeHa no cxeMe noAann 
AyTtA B HaKAOHHbie CKB3- 
IKHHbl (pHC. 4). 

B cKBa>KHHbi ATe 3 h, 6h 
h 9h Ayxbe noAasaAocb ao 

MOMeHTa yCTOHHHB.OrO CHH- 
A<eHHJi KaAopHHHOCTH ra3a 
HHH<e. 700 kkoa/hm 3 . noAana AyTbn b CKBa>KHHy Ale 9 h 
6buia npexpameHa, b cbh3h c noHBHBUiHMHCH npn3Ha- 
k3mh HaHHHaiomencH c6ohkh na coceAHioio Bbipa- 
6oTKy. HaKAOHnaa CKBaiKiiaa Afa 6 h Taxxce 6ma a ot- 
KAioneHa jinn npeAOTBpameHHH bo3mojkhoh c6ohkh 
C COC.eAHHMH CKB3>KHHaMH (Ala 3h h 9h). 

Ha 3 toh noJiynaneAn rojibKo riocAe Bbira30BbiBaHHH 
76% 3anacoB yrjm n o6pa30BaHna nmpoKHX KaHaAOB 
no OCH HaKJIOHHbIX CKBaiKHH 6bIAO npOBCAeHO Bbira30- 
BbmaHHe ocTaTKOB yrAH c noAanen AyTba b BepTHKaAb- 
Hbie CKBaiKHHbi Afa 4 n 8 (MapT 1955 r.) c otboaom 
ra3a nepe3 naKAOHiibie CKBaiKHHbi. 

HecMOTpa Ha 3 Ha i niTeAbiibiH pa3Mep Bbira30BaHHoro 
npocTpancTBa, yAaAocb noAynHTb no HaKAOHHon CKBa- 
>KHHe A r 2 9h yAOBAeTBop HTeAbH bie noKa3areAH npouec- 
ca ra 3 ncj)HKauHH. JI,yTbe noAaBaAocb b cKBaiKHHy Ab 8 
b KOAHAecTBO 2500—4000 HM 3 lwc c KOHueHTpauHeH 
KHCAopoAa 35%, h 6biA noAyaeH ra3 c TenAOTBop- 
HOCTbio 813 kkcia/hm 3 , Bbira30Bano 968 r yrAH AonoA- 
HHTeJIbHO. 

CpaBHHBaa Han6oAee yAaaHyro SKcnAyaTaunio na- 
KAOHHOH CKBaatHLlbl Afa 3 h C padOTOH AyaiUHX HaKAOH- 
Hbix CKBaiKHH ra 3 orenepaTopoB ATa 13, 10 n 7 CAeAyeT 
OTMCTHTb, HTO HaKAOIIIiaa CKB3>KHHa ATa 3 h A3Aa 3Ha- 
MHTeAbHO Ayqrnne noxasaTeAH npouecca ra3n4>HKau,HH. 
noAyaeHne yAOBAeTBop HTeAbHHx TexHOAomaecKiix no- 
Ka3aTeAeft no HaKAOHiioft CKBaiKHHe ATa 3 h o6"bacHaeT- 
ca TeM, aTo cKBaiKHHa Bee BpeMH padoTaAa HanpaiKeH- 
no, pacxoA odorameHHoro AyTba cocraBAaA 3000— 
4500 Ha yaacTice HMeAHCb dAaronpinmibie aah 

ra3H(J)HKauHH ruAporeoAoniaecKHe vcaobhh. 



Phc. 4. CxeMa Bbira30Bbiua- 
hhh yaacTKa qepe3 HaKJioH- 
Hyio cKBasiHHy npH nonane 
b Hee AyTba (nocjie nOA^eMa 
noABH>KHoft 3KcnAyaTauHOH- 
HOii KOJIOHHbl): 

1 — HaKJiOHHan CKB35KHHa ; 2 — 

3KcruiyaTaunoniTan KOJioKHa; 3 — 
BopTHKajibHbie ra300TB0AnmM»3 
CKBa>KHHLI 
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c)KcnjiyaTau,Ha CKBajKHHH JVb 3 h eme pa3 noK33bi- 
BaeT, qro b Tex CAyqanx, nor/ia m ct onacnocTii cSohkh 
COC6AHHX HaKJiOHHbIX CKBaJKHII nOA KOH^yKTOpaMH, 

motkho c ycnexoM npuMemiTb Bbira30BHBaHHe yrojib- 
Horo nojifl npH nonane b mix ayna. 

OcHOBHbie ziaHHbie no paGorc CKBamui: 


Bura30BaH0 yrnn, rrz . 

Bbira30BaHO yrini c 1 m cKBaaoi- 
Hbi, m ... . . , 

Cpenmia xenjioTBopiiocib ra 3 a, 

ICKOAlHM 3 ... 

CpeaHfla Koimeurpamifl KHCJiopo- 
«a b ayTbe, % 

CpeHHIlH XHMHHC'CKHft If. n. 

BbixoA ra3a Ha 1 hm 3 nyrba, hm 3 
Bbixox ra3a H3 1 kz yraa, hm 3 . . 


W? 3h 

iV» 6h 

M 9h 

7076 , 9 

2966,4 

2666,3 

65,5 

24,6 

20,0 

965 

782 

813 

36,1 

58,9 

1,13 

2,5 

29.1 

54.2 
1,06 
2,8 

33 5 
59,2 
1,01 
2,78 


CKBaKHHbi roro-BocToqHoii nojiynanejiH paaxaira- 
jiHCb nocJieAOBaTCJibHo OAHa. 3a Apyroft. Po 3 >Knr sthx 
CKB3JKHH npOH3BCAeH TaK>Ke Ha paCCTOHHHH 30—35 M 
OT 3a6oH. 

IloAaqa AyTbH b CKBa>KHHbi As? 14 h, 15h, 17h, 18h 
h 19h npon3BOAHJiacb TOJibKo c ueAbio npopadoTKii 
KaHajioB jijih AaJibHeHuiero HcnbiTaHHH npouecca c no- 
Aaqeg AyTbH b BepxHKaAbHbie c.KBa>KHHbi h otboaom 
ra3a.qepe3 HaKAoinibie. 

B nepHOA npopaOoTKH KanaAOB ckb3>khh N° 14h, 
15h, 17h, 18h h 19h npoABHxcetiHe oqaroB ropeHHH 
CpHKCHpOBaAOCb nOABHJKHHMH TpydaMH 02". <bHKC.a- 

Uhh oqara ropeiniH c noivrombio itoabhjkhoS koaohhm 
OK a3aAacb HeafpcpeimiBHofi, Tax nan Tpydbi cropaAH 
3a cqeT odpaxubix hotokob AyTbH b BepxHHe ra3onpo- 
impaeMbie caoh yroAbnoro njiacTa, ocodetiHo npa noBbi- 
rneHHOM AaBAennH. Cropamie koaohhm Tpyd nadAto- 
AaAOCb iie TOAbKo npn noAaqe odoraiuenHoro AyTbH, 
HO H npH padoTe na B03Ayxe (cKBa>KHHbi No 18 h’ 
15h). 

CpaBHHBan padOTy ra3orenepaTopa Ne 14 npn no- 
AHHe AyTbH B BepTHKaAbMbie CKB3>KHIIbI C HedOAbUIHM 
onbiTOM padoTbi BepTHKaAbHbix CKBaxaiH ra3oreHepa- 
TOpa N» 13, neodxoAHMo OTMeraTb, ato iia ra3oreHe- 
paTope N° 14 noAyqeHbi 3HaqHTeAbiio AyquiHe noxa3a- 
TeAH npouecca, Tax Kaic npeABapnTeAbHOH ra3Hd)HKa- 
n.neH yrAH qepe3 HaKAonribie CKBa>KHHbi 6 hah Bbira- 
30BaHbi noAocbi yrAH uinpuHofi b 6—7 m, ato h odec- 
neqHAo ycTOHAHBoe npoTeKaroie npouecca ra3H(j)HKa- 

hhh c noAyqeiineM ra3a TenAOTBopnocTbio 900 

1000 KKCLJl/ hm? . 

OcHOBHbie TexHOAornqecKHe noKa3aTeAn padoTbi 
BepTHKaAbHbix CKBa>KHii, npodypemibix Ha urrpeK loro- 
boctoahoh noAynai-ieAn ra3oreHepaTopa N° 14: 


npoaoJHHTe^bHocTb paboTbi, nac . . . . 

IloHaHO XyTbH, TbIC. hm 3 

CpenHHH KOHHeHTpauHH KHCJiopoxa b jiyj'be 

% 

FloayqeHO ra3a, thc. hm 3 

CpeaHaa TenaoTBopHOCTb ra3a, kkuaIhm 3 

Bbira30BaH0 yraa, m 

CpeXHHH XHMHHeCKHH k. n. n. . . . * 


OnbiT 3i<cnAyaTau;nH ra3orenepaTopa 


M’s 22 

Ms 23 

3164 

3884 

20182,6 

20803,3 

39,9 

42,2 

22765,5 

20500 

934 

858 

9632,7 

9601,6 

53,3 

44,3 

Ns 14 

npn no 


qepe3 HaKAOHHbie noKa3aA 


oKBajKinibi h OTBOAe ra3a 
B03M0>KH0CTb yAOBAeTBO- 
pirreAbiioH opraimaamiH npoueeca. CAeAyeT OTMeraTb 
ycTOHHHBOCTfe npOUeCCa, BO3MOKH0CTb JlJfflTeJILHOro 


3 


Ilo«3eMra3 


BbiAepHfHBaHiia pexciiMOB Ha saAaHHbix pacxoAax 
AyTbH. 

Hec.MoipH Ha 3 HaqiiTeAbHbie noTepn repMeTnqi-iocTH 
ra 3 oreHepaTopa JVe 14 (npopMB ra 3 a iia AneBHyio no- 
BepxHOCTb b paftoi-ie cKBaxaiHhi h iia CKAone SaAKH y 
CKBflJKHHbi N° 1 9 h) 3 Sl nepHO a ero SKcnAyaTapHH yaa- 

AOCb AOCTIHIb BblCOKOH CTeneHH Bbira30BbIBaHHH yrAH 

b 99% (c yqeTOM 3anacoB ueAHKa) h c noAyqeHneM 
cAeAyiomHx TexHOJiornqecKHX noKa3aTeAefi: 


IloflaHO xyTbfl, thc. hm* 

Cpt'flHaa KOHueurpauHH Kiicaopoxa b iiyibe, % 

Tbira30BaH0 yrjia, m . 

CpeHHHH XHMHHeCKHH K. n. A., % 

nojiyaeno rasa, Tbic. hm 3 . . 

CpenHHa HH3maa TennoTBopHOCTb obipero ra 3 a, 

KKCtAiHM 3 


CpenHHfl cocTaB ra 3 a, % : 

H 2 S C0 2 C m H n O, CO 
1,36 26,6 0,19 0,3 6,0 

Bbixoa ra3a H3 1 kz yrjin, hm 3 . . 
Bbixoa ra3a na 1 hm 3 RyTbn, hm s . 
y-reqKH ra3a, % 


h 3 ch 4 

12,6 2,48 


127 947,8 
34,6 
51216,2 
49,4 
129 935,2 

822 

N 2 

50,87 

2,51 

1,02 

22,0 


SKcriAyaTapHsi rasorenepaTOpa JV« 15 

HepeA po3>KHroM ra3orenepaTop ATs 15 6bia Hcnu- 
Tan Ha AaBAeHHe 2,3 aru. Po3xcHr ckb3>kiih ocym,e- 
CTBAHACH nOOHepeAHO Ha paCCTOHHHH 5—10 3HOTIHTpe- 
Ka. Po3>KHr BCTpeTHA cepbe3iibie 3aTpyAi-ieHHH. Ms 11 
naKAOHiibix ckb3>khh b iihth He yAaAocb cosAaTb oqa- 
tob roperiiiH b Teqemie 3 MecnrieB SKcnAyaTaiiHH. 

B OTAHAHe ot anaAorHAHoii opraHHsapiiH npopecca 
npn noAaqe AyTbH b BepTHKaAbHbie ci<Bax<HHbi h otbo- 
Ae rasa qepe3 HaKAomibie CKBa>KHHbi no ra3oreHepa- 
ropy As? 14, nepeBec™ ra3oreHepaTop A r <? 15 Ha TaKyio 
cxeMy padoTbi He yAaAocb. 

OciIOBHOH npHAHHOH HeyAOBAeTBOpHTeAbHOrO npo- 
TeKaiiHH npouecca rasiupHKauHH hbahctch HaAiique 
SHaqiireAbiibix npHTOKOB boah h doAee ycTonqi-iBOH 
kpobah nAacxa, qeiw na ra3oreHepaTope A° 14. 

HcToqHHKOM ^ npHTOKOB boam b ra3oreHepaTop HB- 
AHeTCH MoiuHbiH caoh necqaHHKa h 3aAerarom;HH Bbirne 
H3BecTiiHK. BaAancoBbie HCCAeAOBaHHH no BAare i-ia- 
FAHAHO nOATBep>KAaiOT BAHHTIHe npHTOHIIblX boa Ha 
TeqeHiie raaorenepaTopHoro npouecca. Tax, b Mapxe 
b renepaTope HcriapnAocb rio 20 m? boah b qac ato 
cocTaBAHeT 1300 a boam Ha 1 m? ra 3 a. Ha sto 3 aTpa- 
UHBaAOCb 830 KKCtA. TenAOTBOpHaH cnocodHocxb T 33 a 
b 3TOT nepHOA eABa AocraraAa 730 kkua/hm 3 . 

KaKHiMH-«/IH6o 3(|)C})0KTHBHbIMH MeTO^aMH no CHHJKe- 
IIHIO odBOAHeHHOCTH Ta30reHepaTOpOB CT3HUHH He pac- 
rioAaraeT, noaTOMy yAyquiHTb padoTy renepaTopa b 
195 b r. He yAaAocb. 

OcHOBHbie TexHOAorHqecKHe noKa3aTeAH padoTbi ra- 
soreHepaTopa As? 15 3a nepnoA c 5/X 1955 r. no 1/XI 
1 95 b r. : 


rioflaHo nyTbH, thc. hm 3 . . 

KoHueHTpauHH KHCJiopoaa b xyTbe, % 

rkwiyMeHo ra3a, Tbic. hm? . 

CpeaHaa HH3uias TenjioTBopnocTb ra 3 a, kko.a!hm 3 
CpeiiHHH cocTaB ra 3 a %: 

rCM CmH " ° 3 C0 H 2 

0,63 27,6 0,17 0,42 4,84 10,1 

Bbira30BaH0 yna, m ... . 

Cpe^HHii XHMHAeCKHft k. n. n., % \ . ’ 

Bhxoa ra3a n3 1 kz yrjw, hm 3 

Bbixofl ra3a H3 1 hm 3 nyTbii, hm 3 . , 

BnaiKHOCTb ra3a, z)hm 3 


CN 4 

2,19 


70 964,4 
35,3 
72 575,4 
655 

n 2 

54,05 
24 356,4 
39,7 
2.96 
0,97 
1020 


Approved For Release 2010/08/05 : CIA-RDP80T00246A03620001 0003-6 


33 


Approved For Release 2010/08/05 : CIA-RDP80T00246A03620001 0003-6 


SKcnjiyaiauHfl ra3oreHepatopa Ns 24 


B CBH3II C C03A3BIUHMHCH 3aTpyAHeHHHMH B SKCOiiy- 

aiau,HH ra3oreHepaTopa Ns 15, CTaHUHCH cJ)opcnpoBa- 
ahcb pa6oTbi no bboay b SKcnjiyaTaunio ra3oreHepa- 
ropa Ns 24 na nJiacTe U, KOTopbifi nepeA po3>KiiroM 
6h ui Hcnbrran na AaBAeHHe ao 1 aru. fljia po3>Knra 
ra3oreHepaiop 6biJi npoAyT odorameHHbiM ao 60% 
KHCAOpOAa AyTbeM. 

HaBCTpeny CAa6oMy noToxy AyTbH qepe3 CKBa>KHHbi 
Ns 9ir, 10 h h 1 1 h 3adpomeHbi na po3>KHroBbie koctph 
pacKaACHHbie AepeBHHHbie rnapbi. B i<a>KAyio M3 pa- 
30>K>KCHiibix ckb3>khh nepe3 20 — 30 mhh. nocAe p03- 
>KHra 6 hao noAano no 500 tut 3 /vac odorameriHoro ao 
60% KHCAopoAa AyTbH c nocTeneHHbiM HapamHBaHneM 
KOAHnecTBa no Mepe ycnAenna onara ropemiH. 

B OTAHqne ot nopHARa pa6oT no po3>KHry h BBOAy 
b OKcnAyaTaunio, npHHHTbix Ha ra3oreHepaTOpax Ns 14 
h 15, na ra3orenepaTope Ns 24 6mah HCKAionenbi pa- 
SoTbi no npoTHrnBaHHio onara rasHcjn-iRauHn no nrrpe- 
ny, to ecTb pa6oTbi no cJ 30 P MH P 0BaHHI0 omeBoro 
3a6on. FlepeBOA reHepaTopa H3 ctbahh po3>KHra b 
SK cn.iyaTauHK) 6ha npoBCAeH b TeneHne AByx AHen 
nvTCM nocTenennoro yBeAHnenHH xoAHnecTBa AyTbH, 
noAaBaeMoro b nojieBbie CKBajKHiibi Ns 9h, 10h h 1 1 h. 

3a BGCb nepnoA pa6oibi cxeMa noAann AyTbH h ot- 
BOAa ra3a ne H3MeHH.aacb, to ecTb AyTbe noAaeTcn b 
cKBawHHbi Ns 9n, IOii h 1 1 h, a ra3 otboahtch no BceM 

BOCbMH re3CHKaM, 

OcuoBHbie TCXHOAornnecKne noKasaTean padoTbi ra- 
3orenepaiopa Ns 24 c 1 5/VI I 1956 r. no 1 /XI 1956 r.: 


IlOflaHO AyTbfl, TbIC. hm 3 

Cpe/iHiin KoHuenTpauHfl KHCJiopo.ua b nyrbe, % 
FloJiyqeHO ra3a, Tbic. hm 3 . . .... 

CpeaHiiH TeruoTBopuocTb ra3a, kma/hm 3 .... 
CocTaB ra3a: 

H 2 S CO, C m H n Oo CO H 2 CH, n 3 

2.09 32,2 0,19 0,37 7,62 15,8 2,38 38,53 

Bbira30BaH0 yrjiH, m . . . 

CpeflHHH XHMHMeCKHfl k. ri. x., % 

Buxofl ra3a Ha 1 kz yrjiti, hm 3 

Bbixoa ra3a Ha 1 hm 3 xyTbfl, hm 3 

BjiaxcHOCTb ra3a, z\hm 3 


33677,2 
44,8 
40 537,1 
987 


17 305,8 
47,3 
2,34 
1,2 
600,0 


TaKHM o6pa30M, Ha ra3oreHepaTope Ns 24 Han6oAee 
nocAeAOBaTGJibHo dbuia ncnbiTana cxeMa padoTbi c no- 
Aanefl AyTbH H3 Bbira30BanHoro npocTpancTBa. 

CAeAyeT oTMeTHTb, hto Ha ra3oreHepaTope Ns 24 
HMeAHCb 6AaronpHHTiibie (paKTopbi reoAornnecKHe — 
HecKOAbKO doAbmaH Mom,HOCTb nAacTa, neM Ha ra30- 
renepaTopax Ns 14 h 15 n 3aAeraHne b KpoBJie nAacTa 
rAHHHCTOro CAanua n KOiicxpyKTHBHbie — - AOCTaronHoe 
KOAHnecTBo ra 300 TB 0 AHm,HX ckb 3 >khh h ocjjopMAeHHe 
reHepaTopa naAORHbiMH BbipadoiKaMH, npoftAeHHbiMH 
no nAacTy. 


9 KCIlAyaTaUHH OTACAbHOH rOpH30HTaAbHOH CKBaWHHbl 

CAeAyeT KpaTKo ocTaHOBHTbCH Ha nepBOM onbiTe 
SKCnAyaTaUHH OAHOH ropH 30 HTaAbHO-cdoeHHOH CRB 3 - 
>KHHbI. 

OnbiTHan CKBa>KHHa Ns 168 dbiAa npodypeHa b ue- 
AHKe yrAH Me>KAy rpannuefl crapbix padoT h ra3oreHe- 
paTopoM Ns 10. CKBajKHHa npoftAeHa no yroAbHOMy 
nAacTy ao BbipadoTaHHoro npocTpaHCTBa ra3oreHepa- 
Topa b panoHe CRBajRim Ns 222. ropH30HT3Ab- 

noro yroAbHoro ynacTxa cocTaBAHAa 67,9 m 
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ripoBepKa Ha npneM AyTbH noKa3aAa, hto cRBa>KHHa 
npuHHMaeT ao 3000 hm 3 Ihcic AyTbH npH asbachuh 
0,6 aru. CKBa>KHHa xopouio coodmaAacb c BepraRaAb- 
HOH CKB3JKHHOH Ns 222. 

B anpeAe yAaAocb yAanHo pa3>Keqb CKBa>KHHy Ae- 
peBHHHbiMH iuapaMH b aTMoc^epe 90 % KHCAopoAa. 
CKBancHHa padoiaAa b TeneHHe AByx MecnueB c noAy- 
neHireM cAeAyromnx TexnoAorHnecKHx noKasaTeAefi: 


IlojaHO ayibfl, twc. hm 3 ■ • 4574.5 

CpeAHHH KOHueHTpauHH KHCjiopofla b ayibe, % 46.4 

riojiyseHo ra3a, thc. hm 3 4602,0 

CpeflHHH TenjlOTBOpHOCTb ra3a, KKOAjHM 3 .... 1183 

CpejiHHH cocTaB ra3a 

H 2 S C0 3 C m H n O, CO H 2 CH, N, 

0,76 27,4 0,2 0,25 10,31 22,5 2,54 36,13 

CpeAHHii xhmh secKHH k. n. A-, % 59,6 


Xopouine 3 KcnAyaTau,HOHHbie AaHHbie no CKBanome 
AocTHrHyTbi dAaroAapn TOMy, hto ynacTOK, Ha koto- 
poM pacnoAaraAacb CKBajKHHa, dbiA ode 3 Bo>KeH Bbipa- 
doTKofl ra 3 oreHepaTopa Ns 10, 3 KcnAy aTaunn ee npo- 
BOAHAacb po 3 JKHroM noA daniMaKOM KOHAy ktop a c no- 
Aaneii AyTbH nenocpeACTBeHHo Ha onar h npn HaAHHHH 
BnepeAH AOCTaTOHHO AAHHHOH CKBaSKHHbl, npOHAeHHOH 
no yrAK), B KOTOpOH npOXOAHAH BOCCTaHOBHTCAbHbie 
peaKUHH. Ycnexy cnocodcTBOBaA TaKxce cfjopcnpoBaH- 
Hbift pe>KHM oTpadoTKH ynacTKa. 

rioAyqeHHbie pe 3 yAbTaTbi no 3 BOAHioT ycxopHTb 
AaAbHeftuiHe onbiTHbie padora no co 3 AaHnio ropn 30 H- 
TaAbHblX K 3 H 3 A 0 B dypeHHCM H nOAyMaTb od HX 3 KC- 
nAyaTauHH. 

HeKOTopwe ocHOBHbie Bonpocw 9KcnAyaTau,HH 
noA3CMHbix ra3orenepaTopoB 

3a HCTeKiuHH nepnoA koahckthb CTaHAHH npOBeA 
MHoro padoT no noAroTOBKe h OTpadoTKe noA3eMHbix 
ra3oreHepaTopoB b pa3AHHHbix reoAorHnecKnx ycAo- 
bhhx. HaKonAeH hobwh onbiT, donee rnydoKO H3yqeHbi 
Bonpocbi 3KcnnyaTan,HH h ynpaBAeunn npopeccoM noA- 
3eMHOH ra3H(j)HKaU,HH. OcTaHOBHMCH TOAbKO na HeKO- 
TOpblX OCHOBHblX BOnpOCaX 3KCnAyaTaU,HH nOA3eMHbIX 
ra3oreHepaTopoB, pa3padoTKa KOTopbix npoBOAHAacb 
b TeneHne sthx AeT. 

PaSoTa c noAaieH AyTbH H3 Bbira30BaHHoro npo- 
CTpaHCTBa. PadoTaMH, npoBeAeHHbiMH Ha onbirabix h 
npOMblUIAeHHblX CTaHUHHX «rioA 3 eMra 3 » H Ha MOAeAHX, 
a TaK*e TeopeTunecKHMH HccAeAOBaHHHMH npouecc 
ra 30 odpa 30 BaHHH b noA 3 eMHOM ra 3 oreHepaTope H 3 y- 
«eH AOCTaroAHo noApodHO. 

OCHOBHbIMH BOnpOCaMH TeXHHKH noA 3 eMHoft ra 3 H- 
(jjHKaUHH yrnefi HBAHeTCH Bbldop TaKHX KOHCTpyKU,HH 
noA 3 eMHbix ra 3 oreHepaTopoB, oTpadoTKa t 3 khx TexHO- 
AornnecKHx npneMOB hx 9 KcnnyaTan,HH, npn KOTopbix 
pacnoAOJKeHne OKHCAHTeAbHon, BOCCTaHOBHTenbHoii n 
Apyrnx 30 H dbino dbi HaHdonee dAaronpHHTHbiM AAH 
npoTeicaHHH npouecca ra 30 odpa 30 BaHHH. 

KoHCTpyKUHH reHepaTopa AonxcHa BbiTexaTb H3 xo- 
Aa TexHOAornnecKoro npouecca ra30odpa30BaHHH, 
AOAAiHa yHHTbIBaTb XHMHHeCKHH COCTaB TOnAHBa, HO- 
BeAeHHe yr.;iH npn HarpeBariHH, reoAornnecKoe cTpoe- 
ii He nAacTa, ero Moui.H0CTb, yroA naAeHnn n t. a-, a 
Taxace reoAornnecKoe CTpoemre h noBeAeHne npn ra- 
3H43HKan,HH nOHBbl H KpOBAH nAaCTa. 

Ha ocHOBaHHH padoTbi nepequcAeHHbix Bbirne reHe- 
paTopoB mohcho AaTb AOcraTOHHo noAHyio oueHRy Tex- 
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HOJiorH'iecKOMy npneMy padoTbi c no/i.aaeH AyTbH H 3 
Bbira 30 Bariiioro npocTpancTBa. 

MHorojiexiiHH onbix SKciL/iyara uhh noA 3 eMiibix ra 30 - 
renepaTopoB AoicaabiBacT, ato Bbira 30 BaHHoe npo- 
CTpailCTBO HC HBAHCTCH I'ep M CTH M H bl M . Jfpi-i BeACHHH 
npouecca noAaeMiiofl ra 3 H(j)HKaii,HH no paHee npHim- 
toh cxeMe noAaMH AyTbH b CTopony Bbira 30 BaHiioro 
npocTpaHCTBa (pnc, 5), nacrb stoto AyTbfl pacTexa- 




Phc. 5. CxeMa OTpaSoTKii 
ynacTKa c nonanefi AyTbfl b 
CT opoHy Bbira30BaHHoro npo- 
CTpaHCTBa: 

1 — HaKJIOHHbie CKBaJKHHbl no 
yrojibHOMy iuiacry 


Phc. 6 . CxeMa OTpadoTKH 
yMacTica c. no,a:aqeH AyTbfl co 
CTOpOHbi Bbira30BaHHoro npo- 
CTpaHCTBa: 

/ — naKJioHHbie ra300TB0A5imHe 
cKBaacuHbi; 2 — BepTHKajibnaa 
AYTheBan cKBa;KHHa 


Jiacb n ynacTBOBajia b nponecce ra3H(j)HKau,nH nyTeM 
AOJKuraHHH reiiepaTopnoro ra3a B03Jie ra300TB0AH- 
UIHX CKBa>KHH. 3 t 0 npHBOAWIO K CHHJKeHHIO Ten/IO- 
TBopnocTH ra3a, k noBbimeHino ero TeMnepaTypbi na 
ra300TB0Ae. Bcxphirae oTpadoTamibix ra3oreiiepaio- 
pOB h paSoTbi no dypetiHio CKBarxHH na BbiraaoBaHiioe 
npocTpaHCTBo noKa3ajin, qra: 

a) Bbira30BanHoe npocrpaHCTBO npeACTaBJiaeT co- 
don odjiacTb c xoporno odoHoxeiinbiMH nopoAaMH noq- 

Bbl H KpOBJIH; 

6 ) uiJiaKH, 3anojiHsnoinHe Bbira30BaHHoe npocTpaii- 
CTBO, B OCHOBHOM CHAbtlO IlOpHCTbl C XOpOUIO Bbipa- 
JKeHHOH Tpem,HHOBaTOCTbIO; 

b) npocTpancTBo nepecexaeTcn ycToiiqiiBbiMii xaHa- 
jiaMH h nycroTaMH, 3 aqacTyio AOCTaToqiio doAbmux 
pa 3 MepoB;. 

r) na a/iacTax AiicnqaHcxoro yqaerxa, HMeioimix 
MaJiyio MomnocTb, odpyuieHiifi xpoBAH Ha doAbiiiHX 
ruiomaAKax He nporicxoAHT, a ycTonnnBOCTb nopoA 
odecnenHBaeTCH OTAeAbHbiMH moiioahthbimh HaTexaMH 
niAaxoB; 

a) IHA 3 KH H odoJKJKeilHbie nopOAbl yCTOHHHBbl npo- 
thb pa 3 MOKaHHH h AocTaTonHo npoqi-ibi, a xanaAbi H 
IiyCTOTbl, B CBH 3 H C 3 THM, MOryT COXpaHHTbCH npOAOA- 
JKHTeJIbHOe BpeMH. 

3th odCTOHTeAbCTBa n03B0AHAH, KaK TOBOpHAOCb 
Bbitue, opraiiH30BaTb nponecc noA3eMiiofi ra3H(j)HKa- 
Uhh c noAanei'i AyTbH H3 Bbira30BaHHoro npocxpaHCTBa 
(pnc. 6). 

Taxan padoTa BncpBbie dbiAa HcnbiTaHa Ha ra 3 ore- 
nepaTope N° 13, a 3 aTeM na ra 3 orenepaTopax N° 14, 

^ Handojiee nocAeAOBaxeAbiio na ra3oreHepaTope 

OpH Taxon cxcmc Bbira30Bamioe npocTpaHCTBo nr- 
paCT pOJIb KOJIJICKTOpa, H3 KOTOporo 110 MHOronHCJiei-1- 

3* 


HbiM KaHajiaM h xpeiAHHaM AyTbe nocxynaeT na ropa- 
ipHH yrojib. /IyTbera30Bbie noTOKH AaAbine nonaAarox 
B JiaXAOHIIbie CRB 3 >KHHbI HAH Apynie H 3 KAOHHbie Bbl- 
padoTKH, npoHACHHbie no nAacTy. B stom CAyqae 3 oiibi 
BOCCTaHOBHTeAbHbIX peaKHHH, nOAyKOKCOBaHHH H OOA- 
cyniKH yrAH pacnoAoxenbi b y3KOM yxoAbnoM xanaAe; 
BCHKHe odBOAHbie nyTH OTcyTCTByiOT, h nponecc ra 3 o- 
odpa 30 B 3 HHH npoTexaeT b iiandoAee dAaronpiiHTHbix 
yCAOBHHX. 

Taxofl TexHOAormecKiiH npneM padoxbi HMeeT cAe- 
AyiomHe npeHMymecTBa no cpaBHemno c noAanefi 
AyTbH b CTopoHy Bbira30BaiiHoro npocTpancTBa: 

a) AyTbe, nocTynaiomee K orneBOMy 3adoio, noAO- 
rpeBaeTca 3 a c>-ieT aKKyMyAupcBai-iHoro nopoAaMH 
TenAa; 

6) aapoAnnaMHKa AyTberaaoBbix noroxoB naHdoAee 
dAaronpnaxHa, Tax xax oxcyTCTByiOT odBOAHbie no- 
tokh, a BbicoKHe TeMnepaTypbi ra3a b Bepxi-iHX nacTHx 
noToxa yAyninaioT ero KomaKTHpoBaHHe c yroAbHoft 
noBepxHocTbio; 

b) 30 na BOCCTaHOBHTeAbHbIX peaKUHH pacnoAa- 
raeTca b y3KOM xaHaAe; 

r) ra300TB0A aepe 3 HecKOAbKO naKAOi-inbix ckb 8 >khh 
ynpomaeT ynpaBAeHHe ra30AyTbeBbiMn noxoKaMH b re- 
nepaTope; 

A) nandoAbuiee AaBAeime b reHepaTope HMeeT Me- 
cto b HHJKHefi ero nacTH, dAaroAapa qeMy onacnocTb 
doAbuinx noTepb AyTbH b BepxHHx qacTux renepaTopa 
hah Hapymeiine ero repMeTHnnocTH snanHTeAbHo 
yMeHbiuaeTCH, 

e) oTnaAaeT HeodxoAHMOCTb 33KA3AKH Bbira30BaH- 
hoto npocxpancTBa. 

OciioBiibiM neAOCTaTKOM oraicaHHoro nopHAica no- 
Aann AyTta HBAaexca to, hto na CBoeM nyTH AyTbeBOil 
h ra 30 Bbin noTOKH 3 axBaTbiBaiOT nocTynaiomyio H 3 no- 
poAH BOAy, a AOCTaToniio naAejKHbix mctoaob ode3Bo- 
>KHBaiiHH renepaTopoB em,e ne pa 3 padoTano. 

MHTeHCHBHocTb npouecca ra3Hi)iHKaunH. HriTencHB- 
HocTb npouecca b noA3eMHOM ra3orenepaTope Mo>xeT 
dbiTb odecneqena HaAinmeM AocTaTonnoro cenenna 
AyTbeBbix cKBaacHH, nocToannoH npoxoAHMOCTbio ra3o- 
AyTbeBoro KanaAa ra3H(bHKanHH n naAKaneM H3Ae>K- 
Horo ra 300 TB 0 Aa. HeodxoAHMaa HHTeHCHBHocTb, Ta- 
KHM Odpa30M, neAHKOM 33BHCHT OT KOHCTpyKHHH nOA" 
3eMHbix ra3orenepaTopoB. 

Bo Bcex cAyqaax, xorAa yAaBaAocb AOCTHruyTb bh- 
COKOH HHTeHCHBHOCTH BeAeHHH nponeCCa nOA3eMI-IOH 
ra3H(j)HKauHH, dbiAH noAyqenbi doAee BbicoKHe tcxho- 
AorHqecKHe noKa3aTeAH. 

B TadA. 1 npHBOAHTca cpaBHHTeAbHbie Aamibie no 
rasoreHepaxopaM JVe 14, 15, 24 h cKBaaniHe JVs 168. 


Ta6jiHua 1 


ra3oreHepaTop 

CpeaHjifl HiiTeHCHB- 
IIOCTb Ha 1 M 2 yCJIOB- 
HOft nOBepXHOCTH, 
KZjHaC . M 2 

CpeausH Ten/ioTBop- 
HocTb ra3a 3a Becb 
nepHoa pa6oTbi, 

KKaAj HM 3 

Ne 14 

1,36 

822 

JSTs 15 

1,3 

655 

Ms 24 

(no 1 /XI — 56 r.) 

5,U2 

987 

CKBaacHiia N° 168 

40,7 

1183 


KpOMC 3 TPIX CpGJUitfX nOKaSSTCJIGH, MO>KI-IO ITpHBeCTH 

6oAee noApodiibie Aamibie no ra3oreHepaTopaM. 
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Tan, Ha ra3orenepaTope N° 14 b OTAeAbHbig nepHO- 
Abl pafiOTbl HHTeHCHBHOCTb npopeCCa ra3HCpHKaUHH 
AOCTHraJia 6 kz/hoc • m 2 h TenjioTBOpHocTb ra3a npH 
3 tom Sbuia He MeHee 970 kkoa/hm 3 . 

Ha ra3oreHepaTope N° 15 AocTiiraAacb iihtchchb- 
nocTb 3,0 kz/hoc • m 2 np« TeruioTBopHocTH ra 3 a b 
880 kkoa/hm 3 . Bo Bcex cjiynaax, Korria HHTeHCHBHOCTb 
na^ajia Hime 1 kz/hoc • m 2 TeruioTBopHocTb ra 3 a chh- 
xojiacb HH>Ke 600 — 400 kkoa/hm 2 . 

Ha ra3oreHepa-ropc N° 24 Aocrarajiacb HHTeHCHB- 
HOCTb nopHAKa 22 kz/hoc • m 2 \ npn stom TenjioTBop- 
HOCTb ra3a, Kan npaBHJio, 6buia Bbirne 1000 kkoa/hm 3 . 

HaH6oAbUiaH HHTeHCHBHOCTb 45 Kz/nac • M 2 6bIJiaAO- 
CTHrnyTa na CKBa>KHHe JSfb 168 npn TenjioTBopHOCTH 
ra3a 1200 — 1300 Kkoa/hm 3 . 

B CTpeMJieHHH yBe;iHHHTb HHTeHCHBHOCTb npouecca 
coBepmeruio ecTecTBeuHo yBenHneHHe KonueHTpaunn 
KHCAopoAa b AyTbe. 

OcHOBHue npeHMymecTBa 6o;iee HHxeHCHBHoro Be- 
AeHHH npouecca noA3eMHon ra3Hc[)HKau.HH CAeAyioiUHe: 

a) npouecc ra3HcJ)HKauHH npoTexaeT npn 6oAee Bbi- 
cokhx TeMnepaTypax; 

6) noABHramie jihhhh orHeBoro 3a6on hact fibierpee, 
BCJieACTBHe nero yAejibiibie noTepn Teruia bo BMemaio- 
mne nopoAbi yMeHbiiiaiOTCff; 

b) KpoBJia h noHBa nJiacTa Jiynme o6>KHraiOTCH, a 
Bbira30BaHH0e npocTpancTBO Aynrne 3anoAHHeTca 30- 
jioh h uiaaicaMH; 

r) yMeHbiuaeTCH nocTynJieHHe boah H3 BMemaioiUHx 
nnaer nopoA; 

a) XHMHHecKHH K.n.A. noA3eMHoro ra3oreHepaTopa 

yBejiHHHBaeTCH. 

Bahhhhc o6boahchhocth Ha npouecc noA3eMHOft ra- 
3 H(j)HKau,HH. B th6a. 2 npHBeAeHbi TenjioBbie 6ajiancbi 

TaCjtHua2 


ra3oreHepatopbi 


KOMfioHeiiTbi Ten.ioBoro Sa.ianca 


PacxOA Tenjia 

TenJio ropeHHfl cyxoro o 6 mero ra- 
3 a, % ■ 

Te.uio ropeHHfl cyxoro ra 3 a yiefleK, % 
TenaocoflepacaHHe cyxoro oSmero 

ra 3 a, % 

Tenjiocoj.ep*aHHe cyxoro ra 3 a yie- 

hck, % 

Tenjioco.aepiKaHHe BjiarH oOmero ra 3 a 
c BoaoH oxaa>KaeHH 3 , % 
TenaocoaepwaHiie BjiarH ra 3 a yTeiei< 
h cyxoro ra 3 a yiefleK, % 
TenaoconepiKaHHe 3 o;ibHoro ocTaT- 

xa, % ■ • • • 

rioTepH Teruia c oxJia:«;iaioin,r'H ero 
BOJIOH h b oKpyiKaiomHH MaCCHB, % 
rioTepH Teruia b oKpyiKaiomHe no- 

pOflbl, % . • . ■ 

M t o r o . . . . 
IlpHxoa Temia 

Tenao ropeHHfl ynifl, % 

TeiiaocoflepiKaHHe cyxoro yran, % . 

„ BjiarH yrafl, % ■ ■ 

, ayTbfl, % ... 

npiiTOHHOH BJiam, % 
Tenrio ropeHHfl cepi.i, % ■ ■ - 

M t o r o . . • . 


M 14 
c filVIll 
19a4 r. 
no 1 J I 
1956 r. 

Mi 15 

c 5| X 

1955 r. 
no 1|IX 

1956 r. 

■Ns 24 
c 151 VM 
no 1 1 1 X 
1956 r. 

40,75 

10,65 

38,60 

5,40 

46,80 

6,52 

2,20 

3,54 

2,80 

0,58 

— 


21,60 

39,28 

30,80 

5,63 

2,62 

6,23 

0,39 

0,20 

0,20 

18,20 

— 

— 

— 

10,36 

6,65 

100% 

100% 

100% 

96,85 

0,11 

0,01 

0,27 

1,01 

1,75 

97,3 

0,19 

0,017 

0,243 

1,1 

1,15 

97,4 

0 18 
0,06 
0,4 
0,78 
1,18 

100% 

( 100 % 

100% 


ra3oreHepaTopOB. H 3 hhx bhaho, hto 3HauHTeAbHoe 
KOJiHnecTBo Tenjia pacxoAyeTcn Ha ncnapeHne BJiarn 
HeAp. 

PacHera noKa3bmaiOT, hto Ha Hcnapenne boah 3a- 
TpaneHo: 

no ra3oreHepaTopy N° 14 — 21,6% ot o6m,ero koah- 
vecTBa Tenjia, coAepnomeroca b nJiacTe; 
no ra3oreHepaTopy JMb 15 — 39,28%; 
no ra3oreHepaTopy N° 24—18,55%. 

3to noKa3biBaeT, hto Bonpoc o6e3BO>KHBaHHH yuacT- 
Ka HBAHeTCH OAHHM H3 BaJKHefilHHX BonpocoB sKcnjiy- 
aTauHH SecmaxTHbix noA3eMiibix ra3oreHepaTOpoB. 
Be3 npeABapHTejibnoro, to ecTb ocymecTBJieHHoro ao 
po3>KHra, ApeHanca ynacTKOB h nocaeAyiomero scpcpeK- 
THBHOTO BOAOOTJIHBa npHTOHHbIX BOA OpraHH30BaTb 

HopMajibHHH npouecc noA3eMHoft ra3HtpHKauHH He 

VAHCTCH. 

B pa3Aeae 3KcnJiyaTau,HH ra3oreHepaTopa JMb 15 
npuBOAHJicH npHMep oTpHuaTejibHoro bahhhhh BAarn 
Ha npouecc, xorAa TOAbKO SoAbiiioe KOAHuecTBO boah, 
nocTynaimueH H3 kpobah, non™ nojmocTbio npexpa- 
ipaAo Hop m aAbHyio pa6oTy reHepaxopa. 


3. OBIUHE nOKA3ATEAH PAEOTbl CTAHU.HH 


OSteM npoH3BOACTBa n ocBoenHOCTb npopecca 

npOH3BOACTBO ra3a Ha JlHCHHaHCKOH CTaHUHH 
«noA3eMra3», noAAep>KHBaeMoe Ha ypoBHe 100 — 
140 MAH. M 3 B rOA, OrpaHHHHBaeTCH CKOpOCTblO coopy- 
AcenHH n0A3CMHHX rasorenepaTopoB, KOTopaa b cboio 
onepeAb AHMHTHpyeTca HeAocTaTonnoH ocBoeHHocTbio 
cnoco6oB decuiaxTHoft noAroTOBKH h npoAOAJKaiomHM- 
ch cOBepmeHCTBOBaHHeM KOHCTpyKH,HH ra3oreHepaTO- 
poB. 

3 th MacniTaSbi npoH3BOACTBa ra3a BnoAHe AOCTa- 
TOHHbl AJ1H pa3pa6oTKH H OCBOeHHH CnOCOOOB ra3H4)H- 
Kau,HH MaAOMomubix KaMeHHbix yrAen b J3,on6acce b 
npoMbiuiAeHHOM o6beMe. 

CTeneHb ocBoenHH npouecca noA3eMHOH ra3HcJ)HKa- 
n,HH k HacToameMy BpeMeHH onpeAeAaeTca CAeAyio- 
LU.HMH A3HHHMH: 

T a 6 ji im a 3 


r aaorene- 
paTop 


Ka 4 
Na 10 
Na 7 
Na 13 
.Na 14 
J^e 15 
Ka 24 


MOIUHOCTb 

Coaep>Ka- 
«ne KHCAO- 

Ten AOTBop- 
HOCTb ra3a 

XHMHHe- 

n.iacra, 

M 

poaa b 
^yTbe, u | 0 

HM3111 : 1JIi 
KKOA\HM 3 

K.n.A, 

0,8 

39,8 

805 

47,5 

0,8 

32.2 

778 

47,0 

0,8 

28,9 

897 

59,8 

0,7 

33,8 

Tib 

49,7 

0,7 

30,0 

822 

49,5 

0,78 

35,8 

679 

40,9 

0,98 

45,5 

955 

46,7 


rioTepH 
ayTi>a 
tt ra3a, 


18,6 

15.2 
16,4 
12,6 
22,0 
14,0 

17.2 


npHBeACHHbie pe3y.JibTaTH cBHAeTeAbCTByroT 0 Heo6- 
xoahmocth npoAOAncenHa pa6oT no AaAbHefiineMy oc- 
BoeHHio h coBepmeHCTBOBaHHK) npouecca noA3eMHoft 
ra3Hcj)HKauHH KaMennoro yrua, Tan Kax noKa38TeAH 
no TenAOTBOpHOH CnOCOgHOCTH H XHMHUeCKOMy K.n.A. 
eme hh3kh, a noTepn AyTba n ra3a eme bcahkh. 
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IIoAroTOBKa noA3eMHbix ra3oreHepaTopOB 
6ecmaxTHHM cnocodoM 

OcuoBHOfl 3aAa i iefl JIiicmiancKOH CTaHUHH «rioA- 
3 CMra 3 » b AGJie nojmoro riepexoAa Ha dccmaxTiiyio 
noAroTOBKy noA 3 CMHbix raaorenepaTopoB HBJiaeTCH 
npoMbiuiJieiiHoe ocBoeime mctoaob cSohkh c.kb3>khh 
no yrojibiiOMy UJiacxy c noBcpxnoc™ 3 eMJiH. B stom 
HanpaBJietiHH npoBo;j,HJiiicb h iipoboahtch cJieAyiomHe 
pafioTbi: 

CSofiKa B03Ayx0M BbicoKoro AaajieHHfli. 3 thm cno- 
codoM Ha onbiTHbix yaacTKax npofiAeno okojio 300 m 
cdoemibix KaiiajioB b yroJibHOM njiacTe. OAHai<o B^pe- 
3yjibTaTC iiCAOCTaTOHHoii ocBoeimocTH npouecca cdofi- 
kh 3tot cnocod lie npHMeiiei-i cine b unipoKHx MacuiTa- 
6ax A^ia npoMbiniaeiiHoro Hcno,xb30BaHHH. 

FlepBOOHCpeAHOH sauaneft BHPIPIIloA 3 eMra 3 a h 
KO/iJieKTHBa crauuHn HBJiaeTCH noAroTOBKa npOMbij 
uuieHHbix decmaxTiibix ra 3 oreiiepaiopoB co c6ohkoh 
B03AyXOM BblCOKOfO AaBJICIIHH. 

SjieKTpHHecKaa cdoftica. 3 tot cnoco 6 npoxojKAeHHH 
KanajiOB no KaMenuoyrojibiibiM rmacraM b HacToaiuee 
speMH naxoAHTCH b noi-iCKOBOH CTaAHH h noKa He MO- 
jkct 6 brrb pcKOMeiiAOBai-i AJifl npoMbiniAei-iHoro npHMe- 
neiiHH. HccJieAOBa'reJibCKHe padora b stom nanpaBiie- 
HHH OIICAyeT yCKOpi-ITb. 

Cdofixa MeTOAOM 6 ypenHn. Ha CTaHU.nn npoBOAHTCH 
3 KcnepHMCHTajibiibie padora no npoxo>KAeHHio ropu- 
30 HTajibiioro xanajia dypeiiueM. 

KoHTopoft onbixiioro HanpaBJieiiHoro dypeimn Bnep- 
Bbie npo 5 ypei-ibi abc onbmibie ropHsoHTajibHo-cdoen- 
libie CKBa>KHHH. PadoTbi no dypeumo doJiee r/iydoKHX 
ropnaoHrajibiio-cdocMiibix cKBammi npoAOJixKaioxcfl. 
OaHSKO 3 TH padoTbl HBHHIOTCH eme OnbITHbIMH, Tpe- 
dyiOLUHMH OCBOCIIHH. 

BonpOCbl 3K0H0MHKH 

HapaAy c padoTaMH no y/iymiienmo Texi-ioJionme- 
ckhx noKasaTCJici-i rasHcjmKamm, koajickthb npen- 
npHHTHH saHHMajicfi BoripocaMH yAyuineHHH skohomh- 
uecKiix noi<a 3 a'rejieH. 

CeSecTOHMocTb ra 3 a CHCTeMaranecKH ammajiacb h 
onpeAeJifliiacb b CJicnyiomux pa 3 Mepax: 


1954 r 124,26 pv6. 3a 1000 hm 3 

iSsr. 8o, 66 p ; 

1956 r. 

(10 Mec.) 80,70 » ■ > 


HedoJibinoe yBejn-meime cedecxoHMOcim ra3a b 
1956 r. ooycJioBJieno CHHjKenHeM npoH3BOACTBa ra3a 
b 1 • m noAyroAHH. 

"OcHOBHbIMH H CTO'I H H K 3 M H CHHJKeHHH CedeCTOHMOCTH 

raua - tiBmmb .. pocT nponaBOACTHCHHou moiuhocth 

CTaHUHH, POCT npOH3BOACTBa nodOHHbIX ripOAVKIOB 
(Kpuimm, kcci-ioh) h . opraHH3auHOHiibie MeponpUHTHH, 
nanpaB.Te-r.HJe ua CHHJKeiinc aarpaT ita npouBBOAcrno 

ra:sa. ; : • -■■■' — 

B CBH3H c eme cpamnmviwio mmo« uponauoAH- 
TeJIbHOCTblO CTaHUHH HO Ta3y H HeoSxOAHMOCTbK) HC- 
nojibBOBainm Kiicjiopona a^h ra3ncJmKaunn, bth no- 
Ka3a-TeJiu He MoryT- xapaK’repH30BaTb SKOHOMHKy npo- 
H3BOACTBa B HOpMaJIbHBrX MaCHJTadaX H cyiyxKHTb A.TH 
QU,eHKH KOHKypeHTHOH CIIOCo6hOCTH CTaHUHH no epaB- 
HCHHIO- C UiaXTUMII; 


Poct npon3BOACTBa ra3a, H3MeneHHe ero TenjiOTBop- 
hocth h pacxoAHbix noi<a3aTejieH 3a nocjieAHHe toabi 
padoTbi noxasanbi Ha puc. 7. 

HeCMOTpH Ha pOCT npOH3BOACTBeHHOH moiuhocth r 
yjiymueHHe pflAa Apyrnx noKa3aTeJiefl padora, cTau- 
UHH eme He AOCTiirjia npoeKTHofl MomnocTH. HapHAy 
c poctom npoH3BOACTBeHHofi MomnocTH, pocjia h npo- 
H3BOAHTeJIbIiOCTb TpyAa TpyAHmHXCH, KOTOpaH B 

1955 r. Bbipocjia ua 33%, no cpaBHemno c 1954 r. 



Phc. 7. a — rpa(j)HK H 3 MeHeHHH ce6ecTOHMOCTH ra3a ot 
npoH3BOACTBa ero: 

/ _ cyTO^iHaa npoH3BOAHTejibnocTb no TOBapnoMy ra3y, Tbic. hm $\ 2 — 
4)aKTHqecKafl ce6ecTOHMOCTb rasa, py6. 3a 1000 hm%\ 3 npoueHT chh- 
jKGHHa ceSecTOHMocTii k npeAbiAymeMy roAy; 

6 — ocHOBHbie TexiiHKO-sKonoMHqecKHe noKasaTCJin paCoTbi 
JlHCH^aHCKOH CTaHUHH «rio;i,3eMra3» 

1 „ cyTOMHaa npon3BOAHTeJibHocrb BajioBoro rasa, tbic. hm3; 2 — ■ ce6e- 
CTOHMOCTh ra3a, py6. 3a 1000 hm%', 3 — pacxoA AyTba Ha 1000 m.m 3 
BajioBoro ra3a; 4 — TeruioTBopnocTb rasa, kko,aIhmS\ 5 — pacxoA aJieK- 
Tpo3HeprHH, K8T-H ua 1000 hm3\ 6 — BbixoA BajioBoro rasa H3 1 ks yrjia 

Pac^eTbi noKa3biBaK)T, uto noAroTOBKa ra3orenepa- 
TopoB decmaxTHbiM cnocodoM no3BOJiHT b Aa^biieii- 
meM eme dojiee CHH3iiTb cedecTOHMOCTb ra3a 3a cueT 
CHIOKCHHH aMOpTH3aUHOHHbIX OTHHC^iei-IHft. 

KpoMe toto, ua CTaHUHH npmiHMaioTCH Mepbi no 
yBe.mmeHHK) Bbinycua nodounofl npoAyKUHH, uto Tau- 
me b Aa^bHeflmeM noJiomHxeAbHO CKameTCH ua chh- 
jKeiiHH ctohmocth ra3a. 

4 BblBOAbl H 3AAAHH AAJlbHEHIIlHX PABOT 

3a HCTeKmHH nepHOA KOJiJieKTHBOM AHCimancKOH 
CTaHUHH «P[oA3eMra3» npoue^aHa 3HanHTe^bHaH pa- 
doxa no coBepmeHCTBOBaiiHio npouecca noA3eMHoft ra- 
3Hcj)HKauHH yrjien. Pa3padoTaH . h ocBoeH HOBbifl Tex- 
HOJionmecKHH npneM SKcnjiyaTauHH c nouaneu AyTbH 
H3 Bbira30BaHHoro npocTpaHCTBa. YcnemHO npoBeuen 
nepBbifi onbiT ra3Hc|)HKauHH njiacTa no ropH30HTajib- 
hoh CKBamime. 

KpynHefimHM nenocTaTKOM b padoTe KOJUieKTima 
CTaHUHH h BHHHrioA3eMra3a HBJineTCH to, hto Ha 
CTanuHH eme ue npoBeueHa ycnemHaH 3KcnjiyaTauH3 
hh. oahoto npoMbimnenHoro ra3oreHepaTopa, noAro- 
TOBJieHHoro decmaxTHbiM cnocodoM. 

B HacTonmee BpeMH, KorAa Bee ropHbie padora no^i- 
HOCTbio npeKpametibi, OTCTaBaime b stoh odjiac™ mo- 
/Kcr npiiBeCTH b nocneAViomne ro;u>i k cunmeiimo ;io- 
dbmH ra3a. 

TIosTOMy nepeA KOJiJieKTHBOM ctoht cjieAyiomHe 
ocHOBHbie 3aAanu: 

no decmaxTHOH noAroTOBKe noA3eMHbix ra3orene- 
paropoB. CjieAyeT OKOHmiTb noAroTOBKy h HanaTb 
npoMbimJiemiyio SKcnjiyaTaunio decmaxTHbix ra3ore- 
HepaTopoB. HandoJiee HaAemHbiM mctoaom noATOTOB- 
kh decmaxTHbix reuepaTopoB hb.thctoi noiia d.ypcu:!e 
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HaKJioHHbix CKBajKiiH no yro^bHbiM ruracTaM b coneTa- 
hhh c 6ypeHneM pnua BepTHKaAbHbix CKBa>KHH h c6oh- 
KOH B03^yxOM BbICOKOrO AaBJieHHH. 

HapHAy c 3thm CAeuycT npoAOJUKaxt ocBoemie ro- 
pn30HTajibnoro SypeHHH. 

no ApeHa>Ky h BOAooTjjHBy. CAeuyeT npoBepurb 
pa3pa6oTanHbie cxcmw ocyiueHHH yqacn<OB na 6ec- 
maxTHbix ra3oreHepaTopax. Be3 peurcHHH .lauann npeu- 
BapHTeAbiioro ocymenHH ynacTKOB ra3oreHepaTopoB 
n opraHH3auHH naAe>KHoro BOAOOTAHBa b nepnoA 3K- 
cnjiyaTauHH BecTH npouecc noA3eMHOH ra3H(j)HKauHH 
ria SecuiaxTHbix naHejiax He yAacTcn Aa>xe npn najw- 
HHH AOCTaTOHHoro KOJiiHiecTBa KHCAopoua. Pa3pa6oT- 
Ka naiiSojiee acjicJjeKTHBHOH chctcmh ocyiueHHH c npn- 
MeHeiineM norpyjKHbix riacocoB hbahctch oahoh H3 ca- 
Mbix HeoTJio>KHbix 3aAan. 


no KOHCTpyKpHH noA3eMHbix ra3oreHepaTopoB h co- 
BepuieHCTBOBaHHK) npHeMOB SKcnjiyaTapHH. Caeayer 
npoAOJDKaTb pa3pa6oTKy KOHCTpyKuriH noA3eMHbix ra- 
soreHepaTopoB, KOTopbie Han6oAee noAuo o6ecneuHBa- 
Jih 6bi HopMaAhHoe npoTexaHHe npouecca c nanSoAee 
fijiaronpHHTHbiMH ycAOBHHMii ra30o6pa30BaHHH h c 
MaKCHMaAbHO B03M0JKH0H HHTeHCHBHOCTblO. HHTeHCHB- 

HocTb npouecca ra3H(j)HKauHH HMeeT HCKAiouHTeAbHO 
6oAbiuoe 3HaueHne h AOAJKiia yuHTbiBaTbCH KaK np« 
npocKTHpoBanHH, Tax u npn SKcriJiyarauHH noA3eMHbix 
ra3oreHepaTopoB. 

TexHOJiorHuecKHfi npneM oTpafioTKH noA 3 eMHbix ra- 
3oreHepaTopoB uepe3 HaxAOHHbie cKBa>KHHbi c noua- 
ueii AyTbH H 3 Bbira 30 BaHiioro npocTpaHCTBa CAeuyeT 
pexoMCHAOBatb k npHMeHeHHio. 


OcHOBHbie HTOrH paSOTbl K)>KHO-A6HHCKOfl CTaHU,HH 

„noA3eivira3“ 

(c ufOHH 1955 2 . no 1 nonSpn 1956 z.) 

M. K. PEBBA 

IO>KHo-A6HHCKasi cTaimHH «rioa3eMra3» 


ZX/ih npoBeACHHH onbmibix pa6oT no noA3eMHoii ra- 
3H<|)HKau,Mn yrAen na upyTonauaiomux ruiacrax pa3- 
ahhhoh moluhocth Ky3HeuKoro yroAbuoro dacceima, 
a Tax>Ke c ueAbio nojiyuemiH AaiiHbix, neodxoAHMbix 
flAH pa3pa6otKH ripoeKTOB npOMblUIACHHblX CTaHUHH 
«IloA3eMra3», 3anpoeKTupoBaHo h ocymecTBAeHo erpo- 
HTejIbCTBO IO>KHO-A6 hHCKOH OnbITHO-npOMblUiaeHHOH 
CTaimnH «noA3CMra3» iia yroAbHOM ynacTKe A6 hh- 
ckom-IOjkhom, pacnoAoxeiiHOM b6ah3h ropoAa Kuce- 
AeBcxa KeMepoBCKofl o6aacTH. 

IlpoeKTHoe saAaHne craHUHH 6 hao pa3padoTaHo 
BHHHlloA3eMra30M. CTpoHTeAbCTBO ct3huhh HauaTO 
b 1952 r. 

XAPAKTEPHCTHKA yrOJIbHOrO MECTOPO>KUEHHfl 

ZIah onbiTHbix padoT no noA3eMHOH ra3H(J)HKauHH 
BbiAeuen ynacTOK MecTopojKAeiuiH ajihhoh 3,2 km h 
UIH pnHOH 1,5 KM. 

ropHbin OTBOA CTaHUHH Ha nAOIUBAH 475,8 sa BKAK5- 
naeT b cq 6 h 23 nnacTa yiviH co cpeAHen MoniHocTbio 
ot 0,8 ao 7 m, 3a HCKAroneHHeM njiacTa «Moui l Hbin», 
AocTuraiouiero cpeAHen moiuhocth 20 m. CpeAHHH moiu- 
HOCTb nAacTOB ynacTKa (6e3 nAacTa «Moiuhoto») 
2,72 m; cyMMapHaa MomHocTb Bcex njiacTOB 79,8 m. 

reojiorHnecKne 3anacbi yrua Ha ynacTKe noAcunia- 
Hbl AO ropH30HTa ±0,0 M B KOAHUeCTBe 281 MAH. T 
(BKAionaa nAacT «MoiuHbin»). 

OcHOBHOH TeKTOHHHeCKOH CTpyKTypOH HBAHeTCH 
II TbipraHCKHH aHTHKAHHaA, nepexoAHiUHfl Ha 3anaue 
b HyAeByio, a Ha BOCTOxe b riepByio CHHKAHHaAb. 

MapKH yrAH nr h CC. Yfoa naAeHHH nAacTOB b 
cpeAHeM paBCH 60—67°, OAHaxo b k»khoh nacTH yna- 
CTKa 3anaAHoe KpbiAo II TbipraucKoro aiiTHKAHHaAa 
naAaeT noA yrAOM 30°. 
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KpoBAH h noHBa nAacTOB npeACTaBAeHbi ajieBpoAH- 
TOM HAH neCHaHHKOM, H3peAKa aprHAAHTOM. 

ZIjih npoBeACHHH nepBOHauaAbHbix pa6oT no nou- 
3eMHoii ra3H<J)HKauHH BbiSpaHo ABa nAacra, xapaKTep- 
Hbix AAH AailHOTO MeCTOpo>KA6HHH; IV «BHyTpeHHHH» 
MOiuHOCTbK) ot 4,19 ao 10,64 m (b cpeAHeM 7 m) h 
VIII «BHyTpeHHHft» MOIUHOCTblO OT 0,9 AO 2,82 M 
(b cpeAHeM 2,18 m). 

Ha nAacre IV «BHyTpeHHeM» nocTpoeH noA3eMHbm 
ra3orenepaTop JNTs 1 (cpeAHHH Mom,HOCTb nAacTa 
9,0 m) , a na nAacTe VIII «BHyrpeHHeM» — ra3oreHe- 
paTop JSTs 2 (cpeAHHH MomHocTb n.aacTa 2,4 m). B IV 
KBapTaAe 1956 r. 6yueT 3aKOHneHO CTpoHTeAbCTBO noA- 
3eMHoro ra3oreHepaTopa JNe 3 Ha nuacTe VIII «BHyT- 
peHHeM» (MomHocTb nAacTa 2,26 m). 

nAacT «Mouj,HbiH» c 1955 r. pa3pa6aTbiBaeTCH ot- 
KpbiTbiM cnocodoM yrAepa3pe30M hm. BaxpymeBa 
TpecTa KaraHOBHnyroAb. 

TEHnJIAH CTAHUHH «nOU3EMrA3» 

ripoMnAomaAKa CTaHUHH nocTpoena y boctohhoh 
rpaHHUbi IO>KHo-A6HHCKoro ynacTKa b ero io>khoh no- 
AOBHHe Ha OTAOJKeHHHX Ky3HeUKOH 6e3yT0AbH0H CTaH- 
UHH Ky36acca. 

OCHOBHbIMH OdbeKTaMH CTaHUHH HBAHJOTCHI nOA' 
3eMHbie ra3oreueTopaTOpbi JVbl, /Ne 2, N° 3, KOMnpec- 
COpHaH, KOTeAbHaH, 3AeKTp0n0ACTaHUHH, HacocHaH, 
cxpy66epHUH uhka, uex AecjieHOAHUHH. 

KOHCTPyKUHfl nOA3EMHblX rA30TEHEPATOPOB 

ra3oreHepaTop JV® 1 noAroTOBAeH kom6hhhpob3h- 
hhm cnoco6oM Ha nAacTe IV «BHyTpeHHeM» (pnc. 1). 
riAacT xapaKTepH3yeTCH CAeAyroiuHMH AaHHbiMH 
KpoBAH — aAeBpoAHT, fiucTpo nepexoAsmuH B MOmHblfl 
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necMaHHK, nonBa — aJieBpojiHT, hhjkc nepeAyiofflHHCH c 
neciaHHKOM. CpeAHHH MompiocTb nJiacTa 9,0 m, yroA 
na^eHHH KCWieOjicrrca ot 75° Ha BbixoAe nJiacTa ao 60° 

na rjiydHiie h b cpeAiieM cociaBjmeT 70°. 



Phc. 1. CxeMa ra3oreHepaTopa N° I KD>kho-A6hhckoh 
CT 3HUHH «FIofl.3eMra3» 

no ruiacTy III «BnyTpeiiHeMy» nponAen yKAOH AAH- 
hoh 75 m. Ha ropH 30 HTe +280 m m yKJioHa Ha nAacT 
IV «BHyTpeHHHfl» npoHAeH KBepuuiar aahhoio 16 m, 
a H3 KeepiHJiara b ode CTopoHbi no njiacTy IV «BHyT- 
peHHeMy» npofiAen po3>KHroBbiH inTpeK aahhoio 
100 nor. m. C noBepxHOCTH 3eMAH Ha posfflnroBbffl 
uiTpeK b njiGCKOCTH yroAbHoro nAacTa npodypeHbi 
6 ra30-AyTbeBbix ckbhjkhh AnaMerpoM b odcaAKe 
250 MM K 5 KOHTpOAbHblX CKBHJKHH AHHMeTpOM B OO- 
caAKe 150 mm. ZIah noAann AyTbH b nonae nAacTa 
npo6ypenbi 5 noACBbix ckb3>khh AiiaMeTpoM 150 mm 
b odcaAKe. T epMeTH3auHH ra3oreHepaiopa ooeciienn- 
BaetcH AByMH deTOHHbiMH nepeMbinicaMH, coopyjKOHiiw- 
mh Ha KBepmAare. JX ah boaootahb 3 H3 ra 3 oreHepaTopa 
B yKAOHG CMOHTHpOBaHbl ABa SpAH^Ta. 

npoMbiuiAeHHbie 3anac.bi yrAa ra 3 orenepaTopa Mb 1 
COCTaBAHJOT 20,0 TbIC. T. 



Phc. 2. CxeMa ra30renepaT0pa JmY 2 10}KHO-A6hh- 

CKOII CT3HUHH «noA3eMra3» 


ra3oreHepaxop JV®. 2 noAi'OTOBACH decmaxTiibiM cno- 
co6om Ha njracTe VIM «BHyTpeHHeM», Koropbiii xapan- 
Tepn3yeTcn ca eAy lomn m n AaHHbiMH: KpOBAH h nonBa — 
aAGBpOAHT, MOfflHOCTb IUiaCTa — 2,40 +, CpeAHHH yroa 

naAemiH 56° (puc. 2). 


C noBepxHOCTH 3eMAH Ha yroAbHbift nAacT ao ropi-i- 
30HTa +200 m npodypenbi BepraKaAbHbie po3>KHroBbie 
CKBa>KHHbi AnaMeTpoM b odcaAKe 150 mm h rAydni-iofi 
132 M. PaccTOHi-me MejKAy cKBa>KHHaMH no npocrapa- 
HHto nAacTa 10 m, a KOAnnecTBo nx 11 hit. 

Ha ropii 30 HT p03>KHra ra 3 oreHepaTOpa npodypeno 
6 HaKAOHHbix ra3o-AyTbeBbix CKB3JKHH AnaMerpoM 

250 MM B odcaAKe c paccToamieM Me>KAy hhmh 20 m . 

Fa30-AyTbeBbie cKBaxxnHbi 3aAO>KeHbi b AexaneM oo- 
Ky nAacTa noA yrAOM 54° k ropHSOirry.^ Ha rAydmre 
50—75 m cKBa>KHHbi B6ypeHbi b yroAbHbin macT n Aa- 
jiee nocAe c6ohkh poswnroBbix ckb3>khh, ohah yrAy- 
6Aenbi no nAacTy ao rAydnHbi 148 164 m a o BCTpenn 

c omeBbiM KaHaAOM. 

no nopoAe npodypeHbi ABe noAeBbie cKBaiKHHH, 
KOTopbie pacnoAaraioTCH b AexxaneM Sony nAacTa noA 
yrAOM 50° k ropn30HTy. 3 th CKBajKHHbi BdypnBaAHCb b 
yroAbHbift nAacT Ha 8 m Bbime orHCBoro KaHaAa. An- 
aMeTp noAeBbix ckb3>khh — 150 mm b odcaAKe, AAnna 
nx AOcraraeT 171 m. 

npoMbimAeHHbie 3anacbi yrAH ra3oreHepatopa Me 2 


ra3oreHepaTop N® 3 b HacTOHffl.ee BpeMH HaxoAHTCH 
b CTaAnn cTpoHTeAbCTBa. Oh saAoxceH Ha tom x<e nAa- 
cTe, mo h ra 3 orenepaTOp Mb 2, to ecTb Ha VIII «Bny- 
TpeHHeM». FAydiina h pa3Mepbi no npocTnpaHHio ra3o- 
renepaTopa Ns 3 aHaAornrabi ra 3 orenepaTopy Mb 2. B 
oTAHHHe ot AeftcTByiofflero rasoreHepaTopa Mb 2 Ha 
ra3oreHepaTope Mb 3 paccTonnue Me>KAy ra30-AyTbe- 
BblMH CKBaXKHHaMH 50 M, paCCTOHMHe MOKAy p03>KH- 
FOBblMH CKBafflHHaMH COOTBeTCTBCHHO 10, 15, 20, 25 
H 30 M. 


OflblTHblH APEHAAC rA30rF.HEPAT0P0B 2 H M 3 

ZFjih npoBeASHHH ocyfflHTeAbHbix MeponpHHTHH Ha ra- 
3 oreHepaTopax Mb 2 n Mb 3 npodypeno 6 cnennaJibHbix 
BepTHKaAbHbIX ApeHa>KHbIX CKB3JKHH. CpeAHHH TAydH- 
na ckb3>khh 200 m , KOHentibin AnaMeTp b odcaAKe 
300 MM. 

PIpeHa>KHbie ckb8>khhh odopyAOBaHbi rAydnHHHMH 
HacocaMH rana nMHJI-60/170 n 3H-700. 

rA30rEHEPATOP 1 
XOAOAHbie HCnbITaHHH 

B Mae 1955 r. b cooTBeTCTBnn c nporpaMMofi onbiT- 
Hbix padoT npoH3BeAeHbi XOAOAHbie HcnbiTaHHH ra30- 
renepaTopa c neAbio npoBepra repMeranHOCTH raso- 
reHepaTopa, BbiHcireriHH xapaKTepa h Mecxa yTenex 
AyTbH, onpeAOAeHHH rHApaBAnnecKoro conpoTHBAeHHH 
GTAeAbHbix ynacTKOB noAseMHon nacra renepaTOpa n 
npoBepKH coodfflaeMoc™ cKBanruH co inTpexoM. 

B pe3yAbTaTe dbiAO- ycTanoBAerio, hto HaKAOHHbie 
ra30-AyTbeBbie, KOHTpoAbHbie h noAeBbie cKBa>KHHbi 
HMeioT xopouiyro coodfflaeMocTb co niTpeKOM. 

OcHOBHbie. yTCHKH dblAH., odriapy>KeHH H3 PHApO- 

nadAioA 3 TeAi.in>ix ci<Ba>Kiir[ Mb 16 h Mb 17. .. : 

BeTOHHbie nepeMbinKH npn ncnbiTanunx odecnemiBa- 
ah AocTaxonnyio rcpMCTUfflionb: \r:e : iKii aythh ne npe- 
BbffliaAH . 1 0 % (b ochobhom nene3 MapKiueflACpciore; 
ckbh>khhii() . ■ ' : 

HadAKDAenna 3a npHTOKOM boah b VKADH .ra3ore.He- 
paTOpa b nepHOA xoaoahhx nenbiTaHnn noicasaAH, nro 
cpcAHun npinoK .. boah.. . cocraBAHer 1 1 — 1 2 : 
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oS!ZLr™ o ”'B“r eHHue ° yMoB ' BnMHe 

nony'KHi'MC B npouecce xojioahwx HcmjTaHKi) n a „. 
HB,e no3Bo«, npncTynHTb k poajKHry rasorepepaTO- 


Po3*Hr 


Po3>KHry reHepaTopa npefliuecTBOBajio npeABapHTeAb- 

er ° C * a ™ M B03 ^ X0M c ^Mneparypoft 
Ilo 40 C. Bo3^yx no^aBajiCH b CKBamnny A<> 13r h ot- 
BOZUMC5I qepea ci<Ba>KHHbi No. lr, JSfe 3 r JVe 6r Ocvwe- 
HHO flJIHJIOCb 8 CyTOK. ’ ^ 

Po3>Kitr ra3oreHepaTopa ocymecTBJien 24 Man 1955 r 
nyrew BOcnAa M eneHmi Kocrpa, yjioKeHHoro b uixpeKe 
npoTHB cKBa>KHHbi As 13r npn nonane BCSAyxa Aaa- 
.ienHeM 2 kz/cm 3 b KOAiwecTBe 500 hm*/«uc b cKBaxH- 
Hy As 4n. Iepes 5 qacoB noc.xe poswura pacxoA 6 ha 
yBejiHqen ao 1500 hm 3 /wc. Cxopocxh nepeMemenasi 
oqara BAOAb uixpeKa dbuia oqeHb HHTeHCHBHofi h co- 
ciaBH.xa 16,5 ulnae. Texmepaxypa Ha ra 3 OOTB 0 AHmnx 
CKBajKHHax Obicxpo B03pocjia £0 200—300° C. 

CocTaB ra3a b % no cKBa>Knne As I3r Qb\n: 


25/V-55 r. 
27/V-55 r. 
28/V-55 r. 


CO, 0, CO h 2 

12,0 2.4 3,5 3,6 

10,3 0,85 3,9 9,6 

4,1 1,0 19,3 13,0 


CHy N 2 Q kkoaIhm 3 

1.0 77,5 287 

2,5 72,85 580 

3,2 59,4 1194 


Tanoft cocxaB ra3a CBH/iexejibCTByeT od OKOHqaHHH 
ripouecca p03>Knra n Haqajie ra3H<})HKauHH yrjin. 


OnbiTHan SKcnjiyaTauHn 

Flocjie OKOHqaHHH po3>Knra ra3oreHepaxopa h <J»op- 
MnpoBaHHH orHeBoro 3a6oa no Bcefi A-iniie po3>KHro- 
Boro uixpeKa 6bijia Haqaxa onbixHan SKcnjiyaxaitHH re- 
Hepaxopa no pa3pa6oxaHHbiM BHHHnoA3eMra30M 
nporpaMMaM, npeAycMaxptiBaiomHM npoBeAeHHe uejio- 
ro pnaa HccAeAOBaHuft, Koxopbie aoa>khh 6hah bh- 
HBHXb nandoAee npneMAeMbie pe>KHMH padOTbi reHepa- 
Topa As 1. 

Bcero 3a nepHOA onbiTHoft sKcnAyaTauiiH (c 29 Man 
no 8 Aeicadpa 1955 r.) ra3orenepaTop padoTaA Ha 8 
peaoiMax. Ka>KAbifi pe?KHM OTAHqaACH Apyr ot Apyra 
TouKaMH noAaqn AyTbH h oxboas ra3a h koahhcctbom 
noAaBaeMoro AyTba. 

B npouecce padoTbi reHepaTopa Ha onpeAeAeHHbix 
peacHMax BejiCH ciiCTeMaTHqecKHft KOHTpojib 3 a AHHa- 
MHKOH ra 30 o 6 pa 30 BaHHH, CABH>KeHHCM ropHblX nOpOA 
h 3 a nptiTOKOM BOAbi b ra 3 oreHepaTop. 

B nepnoA onbiTHofl aKcnjiyaxauHH B03Ayx noAaBaACH 
xoAbKo b nojieBbte cKBa>KHHbi h ra3 otboahach qepea 
ra3o-AyTbeBbie CKBa>KHHH. 

y>xe qepe3 Mecnu, nocAe bboah ra3oreHepaTopa As 1 
b sKcnAyaTauHio bhhchhaocb, qxo AByx noJieBbix ckb3- 
>khh, npeAycMoxpeHHbix npoeKTOM, HeAOCTaToqHo aah 
noAHoro Bbira30BbiBaHHH noAroTOBAeHHoro yrjia, Tax 
Kai< npouecc ra3HfJ)HKaixHH oKaHqHBaACH qepe 3 8 — 15 m 
OT AyTbeBOH CKBajKHHbl. 

riosTOMy AonoAHHTejibHO Ha orneBOH 3adofi 6 hao. 
npodypeHo eme TpH noAeBbie CKBa?KHHH AuaivreTpoM 
150 mm. PacxoA noAaBaeMoro b ra3oreHepaTop B 03 Ayxa 
KOAedaACH ot 2000 ao 8000 hm 3 /ho.c, npnqeM dbiAa 
onpodoBaHa noAaqa AyTbH KaK b OAHy noAeByto ckba- 
JKHHy, TaK H B HeCKOAbKO OAHOBpeMeHHO. 
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ra3OTCHeDaxnnr™f pa6 ° TbI CTa ™^ K oe AaBAenne a 
oaa eHepaTOpe n°AAep>KHBaAocb nopHAKa 1 50— 

HOCTbm PT ' CT ' ° H0 JIHMH ™P° Ba ^OCb HedOAbUJOH MOUi- 
HocTbio HaH0C0B HaA njiacTOM IV «BnvTDeHirHH» 

HJiacTa^ H 6oJIbUIoft ^HAbTpauHOHHoft cnocoLocTbio 
PaBHOMepnocTb Bbira30BbiBaHHH yrAH no cKBajKM- 

pemmaT H3 ycJI0B ™ pa6 °™ Ha nporpaMMHbix 
pewHMax. 3 a nepnoA onbiTHoft 3 KcnAyaTauHH fc 29 

Man no 8 AeKadpa 1955 r.) Bbira 30 BaH 0 5 0 thc r 
yrAH h noAaHo AyTbH 14,2 mah. hm 3 . B tom maie no 
CKBa>KHHaM: 4HL,,ie no 


Ms CKBa>KHHb! 

Bbira30BaHo yrjin, twc. m 
noAaHo AyTba, mjih. hm 3 . 


4n 

1,1 

3,0 


ion 

un 

isn 

1,2 

0.9 

0,9 

3,3 

2,5 

2,6 


16 n 

0,9 

2,8 


99 k 3 , nepriOA noAyqeHo rasa — 

/ Te 3 °P eTHlIeC KH) CpeAHeft TenAOTBOpHO- 
cThio 14db kkcla / hm 3 h cpeAHefi BAaTKi-iocTbio 124,0 z / hm 3 . 

AHMHqeCKHH KOSijicjjHUHeHT nOAe3HOro AeHCTBHH 3a 
3T0T nepHOA paBeH 74,9%. 

OnbiTHan 3KcnAyaTamiH raaorenepaTopa Ao 1 no 3 - 
BOAKAa CACAaTb saKAioqeHHe 0 nepcneKTHBHOM P33BH- 
thh paooT no noA3eMHoii ra3H(j)HKanHH yrAefi b Ky 3 - 
Bacce (b ycAOBHHx, anaAorHqHbix IO>KH 0 -A 6 HHCK 0 My 


Bhiah ycTanoBAeHbi AHHaMHKa ra30o6pa30BaHHH 
BAHHHHe HHTeHCHCjiHKanHH AyTbH Ha KaqecTBO noAy- 
qaeMoro rasa, BAHHHHe ba a rn yrAefi Ha cocTaB ra 3 a, 
onpeACAenbi pannoHaAbHbie cxeMbi ra3Ht})HKanHH, bhhb- 
AeHbi HeAOCTaTKH KOHCTpyKUHH ra3oreHepaTopa h t a 
T en.xoTBopnocTb rasa ne3HaqHTeAbiio H3 M eHHAacb 

B 3aBHCHMOCTH OT KOAHqeCTBa nOAaBaeMOTO B CKB3- 
JKHHbi AyTbH H ot MecTa OTBOAa ra3a. H3MeHeHHe 
TenAOTBopHOCTii b oahhx h Tex me HedoAbuiHX npe- 
AeAax hcho noKa3biBaeT ycTofiqHBOCTb npouecca ra 3 H- 
(jiHKauHH b reHepaTope. 

BcAeACTBHe bhcokiix TeMnepaTyp yroAbHbift nnacT 
nporpeBaeTCH h pacTpecKHBaeTcn BrAydb nAacTa, hto 
T 3K>Ke noAO>KHTeAbHo BAHHeT Ha npouecc. 


npoMbiuiAeHHaH SKcnAyaTauHH 

C 17 HHBapn 1956 r. pacxoA B03Ayxa b ra3oreHepa- 
Top As 1 6ha yBeAHqeH ao 8—10 thc. hm 3 /hcic. 

TaKoe KOAHqecTBo AyTbH b ra3oreHepaTop noAaBa- 

AOCb AO HIOHH, KOTA3 B CBH3H C npeKpaiHeHHeM OTOnH- 
TeAbHoro ce30Ha yMeHbiiiHAacb HaAodHocTb b doAbinnx 
KOAHqecTBax ra3a h 6ha CHHxreH pacxoA AyTbH b re- 
Heparop ao 2 — 3 thc. HM^Inac. 

B HHBape HaqaAHCb odpyuieHHH AHeBHoft noBepx- 
HOCTH B pafiOHe AyTbeBbIX CKBarKHH. Ha nOBepXHOCTH 
o6pa30BaAocb 5 npoBaAOB (y Ka>KAoft noAeBoft CKBa- 
JKHHbl) AHaMeTpOM AO 20 M H TAyfillHOH AO 15 M. OHH 
6hah 3acHnaHH 6yAbA03epoM. B cbh 3 h c tcm, hto npn 
TeMnepaTypax ra3a Ha roAOBKax CKBajKHH HiiJKe 170° 
npoHcxoAHAa KOHASHcaiiHH cmoa, TeMnepaTyp a na hhx 
(roAOBKax ckb3jkhh) noAAepjKHBaeTCH b npeAeAax 
200-300° C. 

yTeqKH ra3a coct3bahah ao odpa30BaHiiH npoBaAOB 
15%; nocAe o6pa30BaHHH npoBaAOB (Mafi 1956 r.) ohh 
cocTaBHAH ao 40%; nocAe 3acbinKH npoBaAOB npoueHT 
yTeqeK yMeHbiiiHACH m 25%; k KOHuy padora ra 30 - 
reHepaTopa As 1 (to ecTb b ceHTHdpe-OKTHdpe) npo- 
neHT yTeqeK cocTaBAHA 30 — 33%. 
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B npouecce padora renepaTopa noBepxHOCTb HaA 
hum BpeMH ot BpcMSHH 3 acbinaAacb 6 yjibA 03 epoM, hto 
yMCHbinaJio yxcHKH ra3a h AyTbH nepe3 o 6 pa 3 yioin,HecH 
TpemHHW, 

3a Becb nepnoA npoMbiuiJieiniOH 9KcnjiyaTau,HH ra30- 
reHepaTopa (c 25 /V 1956 r. no 17/XI 1956 r.) Bbira30- 
BaHo yrjiH 15,6 thc. t ; noAano AyTbH 46,4 mah. hm 3 ; 
nojiyneHo ra3a 69,6 mjiii. hm 3 (TeoperaHecKH) c Tenjio- 
TBopnoH cnocodnocTbio 1228 kkcla / hm 3 . 

yTenKH ra3a yBeAHHHBaAHCb nocAe odpa30BaHHH T P e- 
ib,hh no Been TeppHTopHH noA3eMnoro ra3oreHepaTopa, 
a TaKJKe b cbh 3 i-i c TeM, hto MapioueHAepcKne cKBajKH- 
Hbi Hanajin ApennpoBaTb doAbinee koahhcctbo ra3a. 

HecMOTpa na odpymeiiHH b paftoi-iax AyTbeBbix ckb 3 - 
>khh, i-ia dojibinne KOAHHCCTBa Bbira30BaHHoro yrAH, 
Ha TpemuHOBaxocTb nopoA k P obah no BceMy reHepa- 
Topy, npon,ecc raancpHKannH BnAOTb a o 3aKpbiTHH ra- 
3oreHepaTopa rneji ycTOHHHBo. 

M.3 mecTH ra30-AyTbeBbix ckb 3 Jkhh BHUiJia H3 erpoa 
TOJibKo oAHa — 6F. no npHHi-rae doAbinoro onycKaHHH 
KOAOHHbl CKBaJKHIIbl (AO 1 ,5" .m) , T3K KaK CKBajKHHa 
JVo 6F HaXOAHTCH b6aH 3H nOJieBOH CKBaJKHHH. 

BoAa H 3 ra3orenepaTopa nocTOHimo OTKannBajiacb 
9pAH(J)TaMH. CpeAHHH npHTOK BOAbI no COCTOHHHK) H3 
17 HOHdpa 1956 r. c nanajia sKcnjiyaTaimn ra3oreHe~ 
paTopa M> 1 cociaBHA 9,1 m 3 / hcic . 

B nepHOA padoTbi ra3orenepaTOpa JSTs 1 aBrycx- 
Hoadpb npn OTBOA6 ra3a nepe3 cKBaxHHH, AaAeno ot- 
CTonmne ot noneBbix ckb3>khh, b KOTopbie noAaBaAocb 
AyTbe, HanaAO nponrxoAHTb AOACuraHHe ra3a. 3 to yxa- 
3bisaAo na naAHHHe o6boahwx KanaAOB. 

ripn otboag ra 3 a nepe 3 cKBajKHHH, 6 ah 3 KO pacnoAO- 
areHHbie or AyTbeBbix Tonex, ra 3 noAynaACH TenAOTsop- 
koh cnocodnocTbio b cpeAHCM 1100 kkcia / hm 3 . 

B OKTfldpe 1956 r. dbma ncnbixaiia cxeMa c noAanen 
AyTbH b HaKAornibie ra300TB0AHmne cKBajKHHW. TenAo- 
TBopHaH cnocodnocTb rasa noBbicnAacb ao 1400 — 
1500 kkcia / hm 3 3a cmct opraHH3au.Hn npopecca b Kana- 
Ae canon ra30-AyxbeBOH CKBaxHtibi, npHHHMaK)in,eH 
AyTbe. AspoAHHaMunccKHe ycAOBHH ra3oodpa30BannH 
npn t 3 koh cxeMC oxasaAHCb snaHHTeAbiio Aynme, Hen 
npn noAane AyTbH nepe3 noACBbie CKBa>KHHbi, to ecTb 
nepe3 Bbira30Bamioe npocTpancTBO co MHO>KecTBOM od- 
BOAHblX KailHAOB. 

y^HTbiBan peKOMeiiAam-ni h noxieAaHHH BFIHHFIoa- 
3eMra3a, CTaiiUHH b kohuc noadpa nepeuuia na padoTy 
c noAanefl AyTbH nepes noAeBbie CKBaxKHHU. 

Bo3pocmaa noTpednocTb b ra3e co CTOpoHbi noTpe- 
duTeAH, neB 03 M 0 >KH 0 CTb nouaHii ra 3 a noTpedHTeAio 
c ra3orenepaTopa JMb 1 H3-3a doAbinon BeAHHHHbi no- 
Tepb npn noBbimeiiHH cxaTunecKoro AaBAeHHH b ra30- 
reHepaTope, a Taioj<e orpaiwuenHocTb b pacxoue B03- 
AyniHoro AyTbH, 3acT3BHAH ripeKpaniTb noAany AyTbH 
B ra3oreHepaTop Mb 1. 

3KcnAyaTau.HH ra3oreHepaTopa Mb 1 3aKOHneHa 17 
HOHdpa 1956 r. Bbira30Bano yrAH 15,6 tmc. t, to ecTb 
78% npoMbmiAeiiHbix 3anacoB, noAroTOBAeHHbix ra30- 
reHepaxopoM. 

^ Ha 0CH0B3HHH onbiTa aKcnAyaTauHH ra3oreHepaTopa 

JMo 1 MOJKHO CACAaTb CAeAyiOmHe BbIBOAbl. 

1. nponecc noA3CMHOH ra3H4>HKauHH na ra 3 orenepa- 

xope J\fo 1 yCTOfinUB H AaeT B03M0>KH0CTb Ha B03AyUI- 
hom AyTbe noAyiaxb ra3 c TenAOTBopnocTbio He hhjkc 
i i (*)0 ma.i/iuv'. . . . . _ 


2. B nepBOHaaaAbHbiH momcht SKcnAyaTaunn ra3H- 
4>HKauHH yrAH npoHcxoAHT b Macce BAajKHoro Henpo- 
KOKCOBaBmerocH yrAH, a Taione nacTHAHofi b CAoe od- 
pyuiHBHierocH yrAH, hto AaeT B03M0>KH0CTb noAyaaTb 
ra3 TenAOTBopHOCTbio ao 1400 kkcia/hm 3 (onbiTHaa 
SKcnAyaTauHH). 

BnocAeACTBHH ra3H(J)HKaunH npoAOAJKaeTCH b npo- 

KOKCOBaBUieMCH yrAe H TenAOTBOpHOCTb nOHHHOeTCH 

AO 1100 kkcia/hm 3 . 

3. nponecc ra3H(J)HKauHH 3aKaHHHBaeTCH Ha paccTo- 
HHHH 8 — 15 M OT AyTbeBOH CKBHJKHHbl. 

4. yroAb b ra3oreHepaTope Bbira30BbiBaeTca KynoAO- 
odpa3no, o neM mojkho cyAHTb no 430P Me npoHcmeA- 
iehx odpymeHHH. 

5. FIpH CBoeBpeMeHHoft npocjjHAaKTHqecKoft odpadoT- 
Ke noBepxnocTH h CBoeBpeMeHHoft 3acbinKe npoBaAOB 
mo>kho H 3 de>KaTb yTenex AyTbH h ra 3 a. 

6. Odpa30BaBiHHecH npoBaAbi ne yxyAUiaroT npoirecc 
ra3H(j)HKau,HH. 

7. Flpouecc ra3H(|)HKaHHH yrAH b ra3orenepaTope 
vnpaBAaeTCH c noMombio H3MeHeHHH ToaeK noAanH 
AyTbH h OTBOAa rasa h KOAHaecTBa noAaBaeMoro AyTbH. 

B npopecce SKcnAyaTauHn ra3oreHepaTopa BbiHBAeH 
pHA, ero KOHCTpyKTHBHbIX HeA0CT3TK0B. 

TeHepaTop 33A0>KeH Ha HedoAbmyio rAydnHy, ra30- 
AyTbeBbie CKBa>KHHbi npodypeHbi b nAOCKocra nAacTa, 
hto npHBOAHT k npe>KA 6 BpeMeHH 0 My HX BbIXOAy H3 
padoTbi. 

rA30rEHEPATOP 2 
XoAOAHbie HcnwranHH h p03*Hr 

XoAOAHbie HcnbiTaHHH ra3oreHepaTopa, npoH3BeAen- 
Hbie b Aenadpe 1955 r., noKa3aAH, hto ra3onpoHHirae- 
MocTb nAacTa VIII «BnyTpeHHero» noBbimeHHaH. 

n P n AaBAeHHH 30 — 35 KZ/cM 2 p03>KHrOBbie CKBaHCH- 
hh npHHHMaAH ao 1400 HM 3 /mc B03Ayxa, a coceAHHe 
CKBaXKHHbl OTBOAHAH ao 150—200 HM 3 /uaC. 

Bhao BbiacHeHO, hto nAacTOBafl BOAa npn noAane 
AyTbH b cKBa>KHHy OT>KHMaeTCH h nocAe npeKpameHHH 
nOASHH AyTbH 3adofl CKB3>KHHbI OCTaeTCH HCKOTOpoe 
BpeMH cyxHM (ao 1 naca). 

TaKHM odpa30M, nOHBHAaCb B03M0>KH0CTb pa3>xeHb 
nnacT 3adpacbiBaHHeM pacKaAeHHoro KOKca Ha 3adoft 
C.KB3>KHHbI, B KOTOpyiO npeABapHTeAbHO AAH OT>KaTHH 

eoah noAaBaACH B03Ayx AaBAeHHeM ao 10 kz/cm 2 . 

Po3>KHr ra3oreHepaTopa ocyurecTBAeH 5/1 1956 r. 
nepe3 ckb. JSTs 20P npn noAane AyTbH b ckb. N° 2 IP. 
CKopocTb c6ohkh b cpeAHeM cocTaBHAa 2,12 m/ci/t. npn 
pacxoAax AyTbH 700 — 800 hm 3 /wc h cdoeHHbix pac- 
ctohhhhx 10 — 12 m; pacxoA, AyTbH Ha 1 nor. M cocTa- 
BHA AO 9000 HM 3 , epeAHHfi pacXOA 3AeKT P 03HeprHH — 
1500 K6T-n/noz. m. 

CTOHMOCTb 1 nor. m cdoenHoro KaHana no AyTbio bh- 
coKoro abb Ten h h coc/raBHAa 154 pyd. 

BoAblHHH pacxoA B03Ayxa BbICOKOrO AaBAeHHH (ao' 
9000 HM 3 /mc ) no cpaBHeHHio c pacxoAOM AyTbH Ha ah- 
cHHaHCKHx yrAHX odiaHCHHeTCH TeM, hto TeMnepaTypa 
BocnAaMeHeHHH yrAeft nnacTa VIII «BHyTpeHHero» 
410° C, -a AHCHHancKoro yrAH (nAacT Is ) — 330° C. 
KpoMe Toro, doAbiuoe 3HaqeHHe HMeeT odBOAHeHHOCTb 
nAacTa. 

Fl03T0My Me^Ay CKBajKHH3MH HeodxOAHMbI 6oAb- 
niHe noTOKH AyTbH, a CAeAOBaTeAbHo, h doAbniHecpeA- 
HCHacoBbie pacxoAbi. 
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Becb xoa npouecca c6ohkh ckb3>khh noKa 3 aA, hto 
(J jHJIbTpaUHOHHyiO CdOHKy MOJKHO peKOMeH/lOBaTb A™ 
no/rroroBKii decmaxTHbiM cnocodoM noA3eMHbix ra30- 
reHepaTopoB na KpyxonaAaioiUHX naacrax IO>kho- 
A6llHCKOro MeCTOpOJK^eHHH. 

BbUIO BbIHCHeHO, HTO paCCTOHHHH MOKAy p03>KHrO- 
BblMH CKBa/KIlHEMH MO>KHO npHHHTb He 10 M, KaK 3T0 
sanpoeKTHpOBaHo Ha ra3oreHepaTope N° 2, a 20 — 
25 m, hto HaMHoro (noHTH Ha 40%) yAemeBHT noAro- 
TOBKy ra3oreiiepaTopoB. 

SKcnjiyaTauHfl (nepnoA c V\ no 1/XI 1956 r.) 

nocjie OKOHHaHHH cdoenHbix padoT 6hjih AodypeHbi 
Ao po3>KHroBoro Kanaka HaKAOHHbie ra30-AyTbeBbie h 
noJieBbie CKBa>KHHb[ h HaqaTa 3KcnjiyaTauHH ra3oreHe- 
paTOpa. 

B npopecce 3KcnAyaTauiin dbiA BbiHBAeH paA xpyn- 
Hbix HeAocTaTKOB b KOHCTpyKUHH ra3oreHepaTopa, ko- 
Topbie h ao chx nop topmo3ht HopMaJibHyto ero pa- 
doTy. 

ZIo chx nop, HanpHMep, He onpeAeaeHa paunoHajib- 
Haa cxeMa otk3hkh boah H3 ra3orenepaTopa, noAro- 
TOBJieHHoro SecuiaxTHbiM cnocodoM. 

CpeAHHH npnTOK boah no coctohhhio na 1/XI 1956 r. 
c Hanaaa SKcnAyaTaunn ra3oreHepaTopa N° 2 cocra- 
bhji 21,62 M?lnac. 

Herape ApeHa>KHbie CKBa>KHHbi, npodypeHHbie Ha 
I'AydHHy 200 m, H3 KOTopbix boas OTKanHBaeTca ray- 
6hhhhmh HacocaMH 3H-700 h nMHJI, onymeHHbiMH 
Ha raydHHy 170 m, He odecnenuBaioT oTKanKy boah H3 
orHeBoro 3adoa, hto OTpamaeTca na KanecTBe noay- 
naeMoro ra3a. 

JXjih 3B3Kyaunn boah H3 ra3oreHepaTopa npnxo- 
AHtch eco BpeMH HHTeHCHcJwuHpoBaTb npopecc ra3H- 
c^HKauHH c TeM, HTodbi noTOK ra3a Mor odecnenHTb bh- 
HOC npHTOHHOH BOAH. KpOMe TOrO, AOnOAHHTeAbHO B 
po3>KHroBbie CKBaxiHHbi dbian onymeHbi 3paH(})Tbi, ko- 
Topne nocTOHHHO HaxoAHAHCb b padoTe. B HacToamee 
BpeMa apAHcfiTbi He padoTaroT H3-3a oTcyTCTBHa ao- 
CTaTOHHOTO KOAHHeCTBa B03Ayxa. 

Baa>KHOCTb ra3a no ra300TB0AHm,HM CKBa>KHHa.M co- 
cTaBAaeT 231,5 s/hm 3 , hto ropa3AO Bbiine BAajKHOCTH 
ra3a Ha raaoreHepaTope N° 1. 

PadoTa npn noAane b ra3oreHepaTop Ns 2 noHH>KeH- 
hhx KOAHaecTB AyTba (ao 2000—3000 hm 3 /huc) He- 
B03MOJKH3, Tax KaK nponcxoAHT noATonaemie ero bo- 
Aoh. BbiacHeno TaK>Ke, hto noAaBaeMbiii B03Ayx He- 
odxoAHMO pacnpeAeJiaTb no Been AJiHHe reHepaTopa. 
KpOMe Toro, b ApeHa>KHbix CKBaacHHax raydHHHbie Ha- 
coch dyAyT onymeHbi Ha raydHHy ao 190 m c apAiuj)- 
TaMH. 

TeM He MeHee, npouecc ra3Hc{)HKauHH Ha ra3oreHe- 
paxope JVb 2 hact ycTOHHHBO. 3a nepnoa sKcnavaTam-iH 
no ra3oreHepaTopy Bbira30BaHO 11 138,9 r yraa, no- 
AaHo AyTba 50,55 mah. hm 3 , noAyaeHo ra3a 
56,7 MAH. HM 3 TenAOTBOpHOCTbK) 855 kkciaIhmK 

rioTepn AyTba h ra3a cocTaBAaioT b cpeAHeM 20% 
H npOHCXOAHT B OCHOBHOM 3a CH6T paHee npodypeHHblX 
Ha ra3oreHepaTope pa3BeAOHHbix h rHApoHadAiOAa- 
TeAbHblX CKBHJKHH, odcaAHiie KOAOHHbl • KOTOpblX He 
3aueMeHTHpOBaHbI. ripn A HKBHAaUHH 3THX CKBaWHH 
AyTbe h ra3 b MeHbineM KOAHaecTBe, ho ApeHHpyioTca 
b BbimeAeoKamne naacTbi h HaHOCbi. 

B HacToamee BpeMa ra3Ht})HKauHH ocymecTBAaeTca 


TOAbKo aepe3 noAeBbie CKBajKHHbi, a ra3 otboahtch 
qepe3 ra30-AyTbeBbie cKBaaombi. 

C ueAbio BbiacHeHHa KOAnaecTBa yraa, KOTopoe mo- 
>KeT dbITb Cra3H(j)HU,HpOBaHO oahoh noaeBOH CKBa>KH- 
hoh, noxa ocTaBAeHo npoeKTHoe koahhcctbo noAeBbix 
CKB3JKHH 2 HIT. 

B AaAbHeflmeM paccToaHHa Mea<Ay noAeBbiMH 
cKBajKHHaMH dyAyT KoppeKTnpoBaTbca, ho yjxe ceftaac 
HCHO, HTO AByX CKB3>KHH HeAOCTaTOHHO. 

TaKHM odpa30M, H3 BbIIIieH3AO>KeHHOrO MOJKHO CAe- 
AaTb cAeAyioinne bhboah. 

1. noAroTOBKa noA3eMHoro ra3orenepaTopa MeTO- 
Aom cj)HAbTpau,HOHHOH cdoHKH npneMAeMa H MOJKeT 
dbiTb pexoMeHAOBaHa ajih noAroTOBKH ra3oreHepaTO- 
pOB B yCAOBHAX, aHaAOrHHHbIX IO>KHO-AdHHCKOMy Me- 
CTOpO>KAeHHK>. 

2. OTKaany boah H3 ra3oreHepaTopa JVb 2 Heodxo- 

AHMO npOH3BOAHTb B OCHOBHOM HenOCpeACTBeHIIO H3 
po3>KHroBoro KaHaaa. 

3. Tlpouecc ra3H(|)HKauHH Ha ra3oreHepaTope 2 
yCTOHHHB H n03BOAHeT nOAyHHTb ra3 TenAOTBOpHOCTbK) 

850 — 950 kko . a / hm 3 . 

4. KoHCTpyKuna ra3oreHepaTopa TpedyeT AopadoTKH 
h npn AaAbHefimeH sKcnAyaTaunn ero dyAeT yTOHHeHa. 

5. noBbimeimaa BAa>KHocTb hbho roBopHT o tom, 
HTO H3dbITOK BAaTH HpenaTCTByeT HOpMaAbHOMy npo- 
ueccy ra3Hcj)HKauHH, noiiHacaeT TenAOTBopHOCTb ra3a. 

6. flAH HOpMaAbHOH padOTbl ApCH3>KHbIX CKBaHCHH 
HeodxoAHMo npHMeneHHe TAydHHHbix HacocoB, no3BO- 
AHIOIUHX AJIHTeAbHOe BpeMH OTK3HHBaTb BO Ay C TAy- 
dHHbl 200 M. 


TEXHHKO-3KOHOMHHECKHE nOKA3ATEJIH PABOTbl 
K»KHO-ABHHCKOn CTAHU.HH «FIOA3EMrA3» 

3a BpeMa padoTbi ct3huhh (25 Man 1955 r. — 1 hoh- 
dpa 1956 r.) noAyneHo okoao 98 mah. hm 3 ra3a c 
T enAOTBOpHOCTblO 1080 KKCLAlHM 3 , H3 KOTOpblX 
46,933 MAH. HM 3 HCn0Ab3OB3HO KOTeAbHbIMH UiaXTbl 
«TaftdHHCKaa» h CTaHunn «noA3eMra3». OcTEAbHoe 
KOAHHeCTBO BbipadOTaHHOTO ra3a H3-3a HeodxOAHMOCTH 
npoBeAGHHa onurabix padoT, a TaK>xe HecBoeBpeMeH- 
Horo BBOAa b SKcnAyaTauHK) ra3onpoBOAOB k noTpe- 
duTeAHM BbidpomeHo b aTMoc(j)epy. 

B HacToamee BpeMa CTaHUHa BbipadaTbiBaex ao 
350 TbIC. HM 3 ra3a B CyTKH, H3 KOTOpblX TOAbKO 30 % 
HcnoAb3yeTca b acthhh nepuoA KOTeAbHOH max™ 
«TaiidHHCKaa». 

B 1956 r. BbinymeHo b aTMoc^epy . npHMepHO 
21 mha. hm 3 ra3a Ha cyMMy 2226 thc. pyd. no ero 

(})aKTHHeCKOH CedeCTOHMOCTH. 

CedecTOHMOCTb TOBapHoro ra3a 3a 10 MecaueB 
1956 r. BbipaacaeTca b cyMMe 106,81 pyd. 3a 1000 hm 3 
npn cpeAHeft TenAOTBopHOcra 1000 kkcia / hm 3 . 

BbicoKaa cedecTOHMOCTb ra3a odTjacHaeTca, b oc- 
hobhom, oTcyTCTBHeivi b HacToamee BpeMa aoct3toh- 
Horo KOAHHeCTBa noTpedHTeAeil ra3a, a Taxace Heodxo- 
AHMOCTbio npOH3BOAHTb doAbuiHe 3axpaTbi Ha OIlblT- 
Hbie padoTbi, Tan KaK CTaHuna HBAaeTca onbiiHO-npo- 
MbimAeHHbiM npeAnpHHTiieM. 

CedecTOHMOCTb ra3a b OKTadpe .1956 r. cocTaBHAa 
77,17 pyd. 3a 1000 hm 3 . 

MTodbi KOTeAbHbie npeAnpuaTHH ropoAa KnceAeBCKa 
(YrAeMamaaBOA, KHpnHHHbie 3aBOAbi, xAedo3aBOAbi 
h Ap.) de3ydbiT0HH0 padoTaAH Ha ra3e noA3eMHOH 
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ra3H(})HKai^HH, BbipadaTbmaeMOM IO>kho-A6hhckoh 
cTaHitnefl «riofl3eMra3», HeodxoAHMO (paimiuecKyio 
cefiecTOHMOCTb ee npoAyKUHn AOBecra ao 20 pyd. 

3 a 1000 hm 3 . 

3to bhaho H3 cjic/ryiomero npocroro pacneTa. 

E[ovth toa padoTbi kotaob maxTbi «TaHdHHCKaH» h 
CT aHAHH na ra3e noA3eMHoft raancpHKauHH noKa3aji, 
"to npn cHturaHHH b kotac 3,5 — 4,0 thc. hm 3 ra3a 
nry c TenAOTBopuocTbio 1100 — 1200 kkcia/hm 3 kotca 
A, aeT t3koh >Ke xeruiOBOH scpcpeKT, khk h npn c>KHra- 
hhh 1 r Ky3i-ieuKoro yrAH TenjioTBopHocTbio 6000 — 
6500 kkcia/hm 3 . 

OraycKHaH uena 3a 1 r iia3BaHHoro yrAH aah npo- 
MbiiHAeHHbix npeAnpHHTHft Ky36acca ycTaHOBAeHa b 
npeAeAax 70 pyd. 

TaKHM odpa30M, 3,5 — 4,0 thc. hm 3 ra3a c TenAo- 
TBOpHOCTbK) 1100 — 1200 KKCIA/HM 3 TO>KQ AOA}KHbI CTO- 
htb b npeAeAax 70 py6., hah 1000 hm 3 ra3a nry 
AOAjkhm cTOHTb 70 : 3,5 = 20 pyd. 

OAHano 3 tot npHMepHbifl pacneT He ynHTbiBaeT 3a- 
xpaT no noAB03Ke yrAH na npeAnpHHTHH, rpoxoneiinto 
yrAH, ero xpaneriHio h np., KOTOpbie yBeAHHHBaioT cto- 
HMocTb cjKHraeMoro b KOTAax TBepAoro TonAHBa. 

KpoMe Toro, b KoreAbiibix, padoTaiomHX na TBep- 
Aom ToruiHBe, oScAymuBaroiAHH riepconaA 3HaraTeAbno 
doAbiue, neM npn padore hx iia ra3oodpa3HOM TonAH- 
Be, hto TaioKe yBCAHHHBaeT CTOHMOCTb cxuiraeMoro 
yrAH. 

Ha K)jkho-A6hhckoh cTanuun «noA3eMra3» cedec/ro- 
hmocth ra3a b 20 pyd. 3a 1000 hm 3 mo>kho Aodi-iTbcn 


b ochobhom nyTeM yBeAHneHHH ee moiuhocth. npn ao- 
noAHHTeAbHbix KanHTaAbHbix 3aTpaTax b 4 — 6 mah. 
py6. CTaHpHH cMo>KeT BbipaSaTbmaTb 700—800 thc. hm 3 
ra3a B CyTKH. 3 to n03BOAHT CHH3HTb CedeCTOHMOCTb 
ra3a ao 30 — 35 pyd. 3a 1000 hm 3 . 

PeHTaCeAbHoft padoTbi CTaHUHH mo>kct ao6htbch 
b ochobhom nyTeM yBeAiineHHH ee moiuhocth AO 
1,5 MAH. HM 3 2a3a b cyTKH, aah nero neodxoAHMo nepe- 
BecTH Ha ra3 uenbift pHA npoMbiuiAeHHbix npeunpuH- 
ihh r. KHceAeBcxa, a Taioue 3HMeHHTb ycTapeBiuee 
o6opyAOBaHHe H 3BTOM aTH3HpOBaTb BCe npOH3BOACTBO. 

* * 

* 

PadoTa IO>kho-A6hhckoh CTaHUHH «noA3eMra3» 
noKa3aAa, uto noA3eMHan ra3H(|)HKauHH Ky3HeuKHx 
KpyTonaAaiomHx nAacTOB pa3AHHHOH moiuhocth npax- 

THieCKH OCymeCTBHMa H HTO MeTOAOM nOA3eMHOH ra- 
3H(jjHKauHH mojkho decnepedoiiHo BbipadaTbraaTb 3Hep- 
reTHnecKHH ra3 b TpedyeMbix KOAnnecTBax Ha yroAb- 
HblX MeCTOpOJKAeHHHX, aHaAOrHHHblX K)>kho-A6hh- 
CKOMy. 

B AaAbHeftuieM BHHHrioA3eMra30M aoa>kch dbiTb 
pa3pa6oTaH cneunaAbHbm nerKHH h moiuhkih cthhok 
AAH H3KAOHHOro SypeHHH B yCAOBHHX nry. KpOMe 
Toro, AOAJKHbl 6bITb yCKOpeHbl HayHHO-HCCAeAOBaTeAb- 
CKHe padoTbi no ycoBepmeHCTBOBaHHio decuiaxTHoro 
ApeHax<a noA3eMHbix ra3oreHepaTopoB b ycAOBHnx 
Ky36acca. 


MTorn pa6oTbi kohtopw onbiTHoro HanpaejieHHoro 

SypeHHH JlHCHHaHCKOH CTaHUHH w nOA3eMra3" 
no SypeHHio HaKjiOHHOHanpaBjieHHbix CKna>KHH 

H. H. AHTOUlEBCKHfl 

KoHTopa onbiTHoro HanpaBJieHHoro SypeHHH JIncH>iaHCKoft CTaHUHH «IloH3eMra3» 


noA3eMHoft ra3Htj3i'iKauHeH yrAeu npeuycMaTpHBaeT- 
ch ra3H(j)Hu;HpoBaTb yrAH b ecTecTBeHHbix ycAOBHnx hx 
3aAeraHHH 6e3 npoH3BOACTBa ropHbix n o acoto b HTen b- 
HblX pa60T. 

Ha nepBOM 3Tane padoT no noA3eMHoft ra3Ht{)HKauHH 
yrAefi, b cbh3h c rieocBoeHiiocTbio decmaxTHbix MeTo- 
Aob noAroTOBKH noA3eMHbix ra3oreHepaTopoB, nocAeA- 
HHe roTOBHAHCb nyTeM npoBeAeHHH ropHbix noAroTo- 
BHTeAbHbJX padOT. 

UlaxTHbie cnocodbi noAroTOBKH noA3eMHbix ra3ore- 
HepaTopoB odycAOBAHBaAH neodxoAHMOCTb npOBeAe- 
hhh TpyAoeMKHx, AoporocTonmHx padoT h, KpoMe sto- 
ro, He odecnenHBaAH ycAOBHit aah HopMaAbHoro xoAa 
npopecca ra3H(|)HKaHHH. 

B noA3eMHbix ra3orenepaTopax, noAroTOBAeHHbix 
maxTHbiM cnocodoM, npn Been TmaTeAbHocra npOBOAH- 
Mbix padoT He npeAcraBAHAOcb B03MO>KHbiM odecne- 
HHTb yCTOHHHBOCTb H repMeTHHHOCTb ra30-AyTbeBbIX 

xaHaAOB, hcm l ipe3B[inaHiio 3aTpyAiiMocb BejieHHe 
nponecca ra3Hcj)HKauHH. 


OAHOBpeMeHHo c npoBeAeHHM padoT no H 3 yqeHHio h 
ocBoeHHro npouecca b noA 3 eMHbix ra 3 oreHepaTopax, 
noAroTaBAHBaeMbix maxTHbiM cnocodoM, HenpepbiBHO 
npoBOAHAHCb padoTbi no ocBoeHHio decmaxTHbix Me- 
TOAOB noAroTOBKH yrAH K ra 3 HCpHKaH,HH. 

Oahhm H3 HanpaBAeHHH b stoh odnacrH hbahahcb 
padoTbi no cosashhio MeTOAOB dypeHHH HaKAOHHOHa- 
npaBAeHHbix cKBamHH no yroAbHOMy nAacry, HanaTbie 
Ha F opAOBCKOH CTaHUHH «noA3eMra3» b 1935 r. 

OcBoeHHe dypeHHH thkhx ckb3>khh odycAOBAeHo 
ieM, hto ohh HandoAee noAHo MoryT yAOBAeTBopHTb 
TpedoBaHHHM, npeA'bHBAHeMbiM k ra30-AyTbeBbiM ua- 
H3AaM. BypeHHeM HaKAOHHbIX CKB3JKHH no nA3CT3M 
HaKAOHHoro 3aAeraHHH 3H3HHTeAbHO coKparuaeTCH 
odteM. dypoBbix padoT, Tax xaK oAHa HaKAOHHan ckb 3- 
XKHHa 33MeHHeT pHA BepTHK3AbHbIX. 

HaudoAee dAaronpHHTHbie ycAOBiin aah npoTeKaHHH 
npouecca ra3oodpa30BaHHH MoryT dbiTb co3Aanbi npu 
opraHH3auHH noTOKOB uyTba u ra3a no cTBOAy HaKAOH- 
HOii CKBaJKHHbl. 


43 

Approved For Release 2010/08/05 : CIA-RDP80T00246A03620001 0003-6 


Approved For Release 2010/08/05 : CIA-RDP80T00246A03620001 0003-6 


CxeMa HaKJioHHOHanpaBJieHHcm cdoenHoft CKBajKHHbl 
Aah noAroTOBKn noA3eMHoro ra3oreHepaTopa dec- 
maxTHbiM cnoco6oM npHBCAena Ha pnc. 1. npH AaHHofi 

Pa3pe3 Ck6. N 79 



Pnc. 1. CxeMa HaKJioHHO-HanpaBJieH- 
Hoii cfioeqHoft CKBaxHHbi 


cxeMe ra3orenepaiopa HaKAOHHbie BbipadoTKH no 
yroJibHOMy njiacTy h cdoenubifi KaHaA npoxoAHTCH dy- 
peimeM. 

BecinaxTHan noAroTOBKa noA3eMHbix ra3oreHepaTO- 
pOB no aHaJiornqHofl cxeMe mojkct dbiTb ocymecTBAeHa 
T3K>Ke Ha nJiacTax noAororo n ropH30HTaAbHoro 3ajie- 
rannn. 

Pa3pa6oTKa MeTOAOB dypeHHH HaKAOHHOHanpaBAeH- 
HblX CKB3JKHH B yCAOBHHX /ItlCHHaHCKOll CTaHUHH 
«riofl3eMra3» dbiAa nopyneHa KoHTope onbi-raoro Ha- 
npaBJieHHoro dypeHHH, C03AaHH0H b cepeAHHe 1945 r. 

BYPEHHE HAKJIOHHOHAnPABJIEHHbIX CKBA)KHH 

PadoTbi no ocBoeHHio dypeHHH HaKAOHHOHanpaBAeH- 
Hbix CKB3JKHH npOBOAHAHCb B CAOJKHbIX reOAOTHHeCKHX 
ycjioBHHx JIiicHnaHCKoro ynacTKa.. 

MaJian MomnocTb yroAbHbix nAaeroB (0,35 — 1,2 m ) , 
HenocTOHHHbiH xapaKTep hx 3ajieraHHH, HeAOCTaTOHHO 
TOHHbie (AJIH dypeHHH T3KHX CKBajKHH) CBeAeHHH o 
AeftcTBureJibHOM nonojKCHHH nJiacTa b npocTpaHCTBe, 
MHrKHe, odpymaromHecH h pa3MOKaiouj,He nopoAbi i<poB- 
AH H nOHBbl HapHAy CO 3H3HHTeAbH0 dOAee TBepAbIMH 
yrAHMH njiacTOB eo3AaiOT doAbiHHe TpyAHOCTH b dype- 
HHH ckb3jkhh no yiwibHOMy nAacTy. flo ycAOBHHM jxe 
3KCnAyaTan,HH HaKAOHHbie CKBajKHHbl Ha BCeM CBOeM 
npOTHHieHHH AOAJKHbl HaXOAHTbCH B yrAe, He BbIXOAH 
HH B KpOBAKD, HH B nOHBy,. H, K TOMy JKe,- He AOAJKHbl 
dbiTb odcajKeHbi MeTaAAHnecKHMH TpydaMH. 

B nepBOHanaAbHbiH nepnoA CBoeft AenTeAbHOCTH 
Kohtopoh aah pemeHHH nocTaBAeHHOH 3aAann npoBO- 
AHAHCb padoxbi no nepeHocy cyixiecTBOBaBinHX b Hec{)- 
thhoh npoMbiniAeHHOCTH MeTOAOB nanpaBACHHoro dy- 
peHHH. OAnaxo Bee am MeTOAbi onasaAiicb HCAOCTa- 
TOHHO TOHHblMH H He odecneHHBaAH npOBOAKy Tpaccbl 
CKBa>KHHbi TOAbKo no yroAbHOMy nAacTy, HoaTOMy 
OCHOBHbIM HanpaBAeHHeM padOT KOHB HBHAOCb H3bl- 
CKaHHe HOBbIX MeTOAOB dypeHHH T3KHX CKBa>KHH H HX 
npaKTHnecKoe ocBoeHHe. 

BoAbuine padora dbiAH npoBeAeHbi no ncnoAb30Ba-. 
hhk> pa3AHHHbix cjjHSHKo-MexaHHHecKHx u reoAoraHe- 
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ckhx ocodeHHOCTeft yroAbHoro nAacTa, OTAHnaioiuHX 
ero ot BMemaiomHx nopoA (dypHMOCTb, HaAHnne mht- 
KHX nponAaCTKOB, CAOHCTOCTb, XpynKOCTb H T. A-)- 
KoHCTpyKTopaMH KOHB n pHAa Apyrax opraHH 3 auHH 
dbiAO C03AaH0 36 KOHCTpyKii,HH cnen,HaAbHbix aoaot, 
KOTopbie aoa>khh dbiAH odecnenHTb aBTOMaranecKoe 
dypeHHe no yrAio, oAHaxo hx ncnbiTaHne He pano Tpe- 
dyeMbix pe3yAbTaTOB. B otom HanpaBAeHHH npeACTa- 
BHAOCb B03M0>KHbIM HCnOAb30BaTb TOAbKO HaAHHHe 
MHTKoro npocAOHKa yrAHCToro CAaHua b nAacTe K s . 

(Ha OAHOH H3 CKB3JKHH AOCTHTHyTa CKOpOCTb 420 .M j 
Ha craHOK b MecHH, npn ctohmocth 1 nor. m 149 pyd.). 

MaAan MomHocTb yroAbHoro nAacTa h nepeMeHHbin 
yroA ero 3aAeraHHH no naAeHHio hckajohhah bobmojk- 
HOCTb npOXOHCAeHHH npHMOAHHeHHOrO CTB0A3 CKBajKH- 
Hbl b npeAeAax toauth yroAbHoro nAacra. 

PadoTaMH b 3tom HanpaBAeHHH onpeAenn/iacb He- 
odxoAHMocTb b HaAejKHbix cpeACTBax kohtpoah 3a no- 
AOJKeHHeM CTBOAa CKBajicHHbi b npocTpaHCTBe H OTHO- j 
CHTeAbHo yroAbHoro nAacTa h b pa3padoTKe cnocodoB ! 
H3MeneHHH HanpaBAeHHH CTBOAa CKBajKHHbl B HyjKHyiO 
CTOpoHy, c TeM, HTodbi mojkho dbiAO odecnenHTb npo- 
BOAKy ee b 33AaHHOM HanpaBAeHHH. 

PIpoeKTHaH Tpacca CKBajKHHbl CTponAacb no opneH- 
THpoBonHbiM AaHHbiM o 3aAeraHHH nAacTa no naAe- 
HHio h non™ noBTopHAa ero npocjjHAb. ripn dypemiH 
no nocTpoeHHoft t3khm odpa30M npoeKTHoft Tpacce 
HMeAHeb nacrae CAynan BbixoAa CTBOAa CKBajKHHbl H3 
yroAbHoro nAacTa b npnAeraiomHe nopoAbi. 

B nocneAyiomeM dypenne naKAOHHbix CKBaxtHH ocy- 
meCTBAHAOCb no BbinOAajKHBaiOmeHCH KpHBOH h c ne- 
peAOBblM p a 3 Be AO l I H bl M CTBOAOM MaAOTO AHaMeTpa, i 
hto no3BOAHAo yAyqinHTb noi<a3aTeAH padora. j 

C HanaAa 1954 r. h no HacToniyee BpeMH dypenne j 

naKAOHHbix CKB3JKHH OCymeCTBAHeTCH C ODHeHTHpOB- ! 

Koii hx HanpaBAeHHH no ahhhhm, noAynaeMbiM H3 aHa- 
AH3a noAHHMaeMbix yroAbHbix odpa3n,OB. HaAHHHe 
nAocKocTen HanAacTOBaHHH b yrAe h nocTOHHHoe Ha- 
npaBAeHHe KAeBa>KHbix Tpeui,HH npn KanecTBermoM 
yroAbHOM odpa3ue no3BOAHioT onpeAeAHTb yroA BCTpe- 
HH CTBOAa CKBaHiHHbl C yTOAbllblM nAaCTOM H CBOeBpe- 
MeHHO H3MeHHTb HanpaBAeHHe CTBOAa CKBajKHHbl. npH 
HeoAHopoAHoft CTpyKType yroAbHoro nAacTa no odpa3- 
uy MOJKHO T3KJKe OnpeAeAHTb nOAOJKeHHe CTBOAa ot- 
HocHTeAbHO yroAbHoro nAacTa, to ecTb pacnoAOJKen ah 
OH dAHJKe K KpOBAe HAH noHBe. 

HcnoAb30BaHHe ashhoto kohtpoah h HaAHnae ue- 
AOTO pHAa OCBOeHHbIX MeTOAOB H3MeHeHHH HanpaBAe- 
HHH CTBOAa CKBaXtHHbl n03BOAHAH yMeHblHHTb KOAHHe- 
CTBO BbIXOAOB B nopoAbi, a HHOTAa H nOAHOCTblO HX 
HCKAIOHHTb. ripn 3T0M AOCTHTHyTO 3HaHHTeAbHOe yAyH- 
rneHHe odui,HX noKa3aTeAeft no dypeHHio HaKAOHi-ibix 
CKB3JKHH. 

CAeAyeT, oAHano, oTMeraTb, hto KOHTpoAb nonpjKe- 
hhh CTBOAa b yroAbHOM nAacye no odpasnaM Bee jkc 
HBA neTCH HecoBepmeHHbiM, Tax khk orcyTC iByeT cpeA- 
c.tbo nocTOHHHoro OTdppa hx b- HcnapymeHHOM coerpsi- 
HHH. ' : : ; 

X(AH dypeHHH HaKAOHHbIX CKBa^HH KOHB HCROAb- 
3yiOTCH dypOBbie CTaHKH KAM-500, B-3 h BC-1200, 
HaKAOHHan BbiuiKa h cneunaAbHbiH HHCTpyMeHT: npo- 
(jlHAHpOBaHHbie Tpydbl C 33pe3HbIMH AOAOT3MH K HHM, 
UiapHHpHbie COCAHHeHHH, pacmnpHTeAH H T. A. Ha- 
pHAy go cneunaAbHbiM HHCTpyMeHTOM uiHpoKO npiiMe- 
HHeTCH odbIHHblH dypOBOH HHCTpyMeHT: KOAOHKOBbie 
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Tpydhi, 3-mapome>fflbie AOAOTa h t. a. FIpoMbiBKa 
CKB3JKHH OCymeCTBJIHCTCH HacocaMH P-200/40 C npH- 
roTOBjieHHCM rjiHHHCToro pacTBopa Ha KajK^ofi dy- 
pOBQH, 

TexHOJiorna 6ypemw naKJioiiiibix ckb3>khh 3aKAfo- 
qaoTCfl b c/ie^yiomeM. 

C noBepxHOCTH 3cmah ao 3aAaHHOH rjiySuHbi BCTpe- 
i ih yrojibnoi'o nAacTa dypHTCH no nopoAaM npeHMy- 
IU6CTB6HHO npHMOAHHeftllblH CTBOA CKB3>KHHbI C nO- 
Mombio KOJiOHKOBbix Tpyd h TpexuiapouieHHbix AOJIOT. 
Yroji 3a6ypHBaHHH onpeAeAHeTCH thkhm, HTodbi yroA 
BCTpeHH CTBOAa CKBaJKHHbl C yiWlbHblM nJiaCTOM dblA 
paBHbIM 4 — 6°. B 3aBHCHMOCTH OT KOHKp6THbIX yCJIO- 
BHH nOpOAHblfl CTBOJ1 IipOXOAHTCH CO' CTOpOHbl nOHBbl 
hah KpoBAH nAacTa. IlocAe aafiypHBaHHH b yroJibHbift 
nAacT npon3BOAHTC« pacmupeHHc nopoAnoro CTBOJia h 
K penJieiiHe odcaAHbiMH Tpy6aMH c HeMeHTauneft 3a- 
TpySHoro npocTpaHCTBa. T epMeTHHHOCTb 3aTpy6Horo 
npOCTpailCTBa HCnblTHBaeTCH nOCTaHOBKOH CKBa>KHHbI 
noA AaBAenne B03Ayxa. 

nepBbiH HHTepBaji ctboah CKBa>KHMbi ot daumaKa 
cficaAHHx Tpy6 no yrAio dypHTCH no BbinoAa>KHBaio- 
HieftcH ah6o no uncxoAHmen KpnBOH ao BbixoAa ero 
Ha yroA naAei-ina nAacTa. nocjieAyromee dypenne no 
yrAK) ocymecTBAfleTCH koaohkobhmh TpydaMH c ne- 
npepbiBHbiM oTdopoM o6pa3HOB A-nn npoBepKH npo- 
xoHCAeHHH no yrAio n kohtpoah noAonceHnn ctboah ot- 
HOCHTejibno yrojibnoro iwiacTa. 

Ecjih ycxanoBAeno, hto ctboji hagt ne no nariAacTo- 
Bannio, a na nepeceneHne nAacia yrAH, npon3BOAHTcn 
H3MeHenHo HanpaBAeHHH CTBOAa b Ty hah b Apyryio 
CTopony. 

KoHTopoft onbiTHoro nanpaBAeiiHoro dypeHHH k na- 
CTOHmeMy BpcMenn ocbociio ynpaBAenne ctboaom 
CKB aJKHHH B nAOCKOCTH ASHCTBHH CHAbI Beca, TO eCTb 
B BepTHKaAbHOH nAOCKOCTH. 

Ilpn HaMCTHBmeMcn nepeceneunn yroAbnoro nAacTa 
b ciopony nonBbi AaAbneflmee dypeHHe ocym,ecT8A«eT- 
•ch no BbinoAa>KHBaiom;eHCH KpHBOH. H3MeHenne Ha- 
npaBAeHHH CTBOAa odecnennBaeTCH nyTeM nocAeAo- 
BaTCAbnoro pacnjHpeniiH ero 2-CTynennaTbiM AonacT- 
hhm pacuinpHTCAeM, co3AaiomnM Ha 3adoe ycTyn, n 
dypeHHH KOAOIIKOBOH TpyOofl. B 33BHCHMOCTH OT Be- 
ahhhhh yrAa nepecenennsi ctboaom yroAbnoro n,nacTa 
onpeAeAHioTcn AnaMGTp pacuinpennH, A-nnHa ycTyna, 
AAHHa koaohkoboh h A“inna peiica. 

B cAynac BbixoAa CTBOAa b iionBy, nacTb ero ahkbh- 
AnpyeTCH 3aAHBKon peMCMTa. JXmiua AHKBHAnpyeMoro 
CTBOAa onpeAeAneTCH Tpaccofi CKBajKHHH. Ilo ncTe- 
nenun cpona saTBcpACBaunn neMeHTa 3ape3aeTCH ho- 
Boe HanpaBAenne ctboab. 

Ecaii no o6pa3ny yrAH ycTanaBAUBaeTcn, mto ctboa 
HAeT na nepeceneiinc yroAbnoro nAacTa b crapoHy 
KpoBAn, to AaAbnenniec dypenne ocymecTBAseTcn npo- 
cpHAnpoBaMHon Tpydoft c TpexmapomenHbiM Ando c 
3ape3HbiM aoaotom. Tun AOAOTa n noAana nncTpyMeH- 
Ta onpeAeAneTCH hcoOxoahmoh BeAnnnHon HCKpnBAe- 
HIIH CTBOAa. npn BCKpblTHU KpOBAH HaCTb CTBOAa AHK- 
BHAnpyeTcn n 33 tcm npoH3BOAHTCH padoTbi no H3Me- 
neHnio nanpaBAemiH ctboa a CKBaniHHbi. 

B npouecce dypennn KoiixpoAb nepedypnBaeMbix no- 
poA ocymecTBAneTCH nyxeM oTdopa odpa3noB, HadAio- 
ABHUH 3a BbIHOCHMbIM UIA3MOM H no MexaHHHeCKOH 

CKopocTi-i dypeiinn. CnopocTb dypeHna no yrAio npn 
HaKOHGHHHKe B0 MHoro pa3 npeBbl- 


inaeT CKopocTb dypenmi no riopoAaM, hto no3BOAneT 
6e3omn6oqHo onpeAeAHTb bhxoa H3 yroAbHoro nAacTa. 

Pa3padoTaHHbin HAT AH CCCP mctoa OAeKxpo- 
KOHTpOAH nOAOJKeHHH CTBOAa B yrOAbHOM nAacTe B 

npopecce 6ypenm ne npnMeHHeTcn, Tax nan on He 
no3BOAfleT npeAonpeAeAHTb n hckajototb BbixoAbi b 
nopOAbi. 3tot MeTOA ncnoAb3yeTCH a ah npoBepKH no- 
AonceHnn CTBOAa ■ 3aKOHnenHbix CKBancHH. 

JTaAbHenmee coBepmeHCTBOBaHne TexuoAornn dype- 
hhh AHMHTnpyeTCH OTcyTCTBHeM npeAynpeAHTeAbHoro 
KOHTpoAn, no3BOA5non];ero ncnpaBAHTb HanpaBAenne 
CTBOAa ao BbixoAa ero b nopoAbi. Be3 Taxoro kohtpo- 
ah HeMbicAHMo TaKXce c03AaHne ynpaBAaeMoro anna- 
paTa. 

HaA co3AaHneM npeAynpeAHTeAbHoro kohtpoah c 
noMOLHbio paAnoaKTHBHoro KapoTTajKa padoTaioT b Ha- 
CTonn;ee BpeMH BHHHHoA3eMra3 n HHCTHTyT Mainn- 
HOBeACHHH H aBTOMaTHKH AH YCCP. 

CAGAyeT OTMeTHTb, HTO HHCTHTyT aBTOMaTHKH H Te- 
AeMexaHHKH AH CCCP coBepmeHHO ycTpaHHAca, (He 
BbinOAHHB npHHHTOTO B 1954 r. 0dH3aTeAbCTBa) OT 
npoBeAGHHH padoT no C03AaHHK> kohtpoah b npopec- 
ce dypeHHH. 

Kan npn dypeHHH no npjmoft, Tan h npn H3MeHe- 
HHHX HanpaBAeHHH CTBOAa CKBa>KHHbI npOH3BOAHTCH 
3aMepbI 3eHHTHbIX H a3HMyTaAbHbIX yrAOB C HOMOHXblO 
OAHOTOqeHHbIX (J)OTOHHKAHHOMeTpOB. MaAbie yrAbl Ha- 
KAOHa CKB3>KHH He n03BOAHK)T npOH3BOAHTb 3aMepbI 
npHdopaMH doAee coBepmeHHbiMH, ho TpedyiomHMH 
cnycna-HX Ha KadeAe. 

npaKTHKa padora nonasaAa, hto ajik ycAOBHft dy- 
peHHH HaKAOHHOHanpaBAeHHbix CKBa>KHH npudopbi no 
aaMepy asuMyTOB, nocTpoeHHbie na MarHHTi-ioM npmi- 
UHne, HBAHJOTCH MaAOnpHTOAHblMH B CBH3H C HGAOCTa- 
TOHHOH HX TOHHOCTblO ( + 3°) H dOAbLUHMH norpetHHO- 
cthmh, noAyqaeMbiMH npn 3aMepax b paflone OTpado- 
TaHHbix ra3orenepaTopoB. CymecTByeT Mnenne, hto b 
nopoAax, noABepraBHinxca B03AencTBHio bbicokoh TeM- 
nepaTypbi, B03HHKaeT MaraHraan aHOMaAHH, AeficT- 
ByrouraH na MarHHTnyio CTpeAKy npudopa h HCKanoio- 
man ero noKa3aHHH. 

T(aH KOHTPOAH a3HMyT8AbHOro HanpaBACHKH Ha- 
KAOHHOHanpaBAeHHbix CKBancHH TpedyeTCH co3A3HHe 
npudopa noBbiuiermoH tohhocth, no3BOAHK>m,ero npo- 
HSBOAHTb 3aMepbi b (peppoMaraHTHOH cpeAe. 

JIbBOBCKHM HHCTHTyTOM MaiHHHOBeAeHHH H aBTOMa- 
THKH AIT yccp pa 3 padoxaH h H 3 roroBAeH npndop ajih 
H 3 MepeHHH a 3 HMyTOB b tpeppoMarHHTHoii cpeAe a^ih 
ropHopyAHofl npoMbiiHAeriHocTH. npeABapHTeAbHbie hc- 
nbiTaHHH yKa 3 aHHoro npHdopa ne 3 aBepmeHbi. 

TeM >ne HHCTHTyTOM paspadoTaribi h H3roTOBAenbi 
Aah KOHB ABa npndopa ajih H3MepeHHH yrAOB Ha- 

KAOHa H 33HMyT0B, H3 KOTOpbIX OAHH C npOBOAKOH, a 
Apyron c decnpoBOAHon CBH3bio. 3th npHdopbi nona He 
npHMeHHIOTCH H3-3a OTCyTCTBHH HHAe>KHOH AHHHH CBH- 
3h a-'ih nepBoro npndopa h orpaHnneHnocTH paccTOH- 
hhh nepeAaHH pe3yAbTaTOB BToporo. 

B Tenenne HCTeKiuero nepHOAa KOAAeKTHB KoHTOpbi, 
padoTan Ha a coBepmeHCTBOBaHHeM npHMeHHeMbix Me- 
ioaob dypeHHH, nocTOHHHo 33HHMaACH pa3padoTKoft 
dypoBbix annapaTOB, ynpaBAHeMbix c noBepxHOCTH 
seMAH, Jim BpaipaTeAbHoro dypemifl, a Taime c 3a- 
dOHHblMH ABHraTeAHMH. 

O npoBeAeHHbix padoTax no co3AaHHio kohtpoah 3a 
npoueccoM dypeHHH cxasaHo Bbime. 
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Pha paHee pa3padoTaHHbix Koncrpyrnun aa6oih,ux 
ABHraTejien h OTXJioHHTeJieft, b xoTopbix npeAnojiara- 
Aocb Hcnojib30BaTb Bee rpy30B h uiTaHr, npn ncnbrra- 
hhhx ne asjih Tpe6yeMbix pe3yjibT3TOB. B HacTOHm.ee 
BpeMH 3aKaHmiBaeTCH H3roTOBJieHne Aeyx hobmx th- 
noB OTKJiOHHTeJiefl. B xoHCTpyxTHBHon pa3pa6oTKe Ha- 
XOAHTCH OTKJIOHHTeJIb c HenpepbiBHbiM THApaBJlHHe- 
CKHM KOHTpOJieM no npeAAO>XeHK) IIH>K. E. n. MaHb- 
KOBCKoro. OTXjioHeHiie AOJiora ot och annapaTa b 
3TOM ^OTXJIOHHTeJie OdecneHHBaeTCH SXCpeHTpHHHOH 
MycjjTOH, ycTaHaBJiHBaeMOH b Hy>KHOM HanpaBjieHHH 
Ha noBepxHocTH. KoHTpojib 3a nojio>xeHHeM Kopnyca 
ocymecTBJineTCH no AaBJieHHio npoMbiBOHHoft jkhako- 
cth, KOTopoe B03pacTaeT b cjiynae ero npoBopoia. B 
npoeKTHofl pa3padoTxe naxoAHTCH T3K>Ke xjihhoboh 
OTKJIOHHT eJIb C rHApaBJIHHeCKHM KOHTpOJieM XOHCTpyX- 
Uhh hhjk. H. B. JlyxHHa. 

CKOHCTpyHpoBaH h H3roTOB«ieH ynpaBJineMbiH ajiex- 
Tpodyp, xapaKTepHCTHKa KOToporo cjieAyiomaH: jvm- 
Ha annapaTa 2,2 m\ AnaMeTp — 160 mm\ MoipnocTb 
MOTopa — 9 K3T- HanpHjKeHne — 380 e\ nepeAaTonnoe 
hhcjio peAyKTopa 1 : 17. 

rinTaHne MOTopa sjiexTpoaHeprHen dyaer ocyme- 
CTBJieHo no KycoHHoft xadejibrioft jihhhh, 3anpaBJieHHOH 
b OypnjibHbie uiTaura, ocHameHHbte 3-xoiiTaxTHOH 
MyiJxroH. ripn HcnbiTaHHH onbiraoro odpa3ua Taxofi 
MycjjTbi nojiyneHbi xopoume pe3yjibTaTbi. HcnbiTaHHH 
ajiexTpodypa npoBOAHTCH b stom roAy. 

KoHTopoft onbiTHoro nanpaBJieHHoro dypeHHH npo- 
BOAHTCH HcnbiTaHHH OTXJIOHHTeJieH, pOTaUHOHHOTO ABH- 
raTejia h 'ryp6o6ypa, H3roTOBJieHHbix no npoeKTaM Jia- 
dopaTopiiH JMe 11 BHHHI!oA3eMra3a. 

ripOBOAHTCH THKJKe padOTbl no npoeKTHpOBailHK) 
ynpaBJiaeMbix aniiaparaB BpaipaTejibHoro dype- 

HHH YnpranpOUiaXTOM. 

Co3AaiiHe ynpaBJiaeMbix h KoiiTpojiHpyeMbix c no- 
BepxHOCTH 3eMJiH dypoBbix annapaTOB odecnexHT b 



Phc. 2. IloKa3aTejiH o6i>eMa BunojiHeH- 
hux paCoT no GypeHHio HaKJiOHHOHa- 
npaBJieHHux ckb3}khh: 

1 — KOJitmecTBo npo6ypeHHux ckb3>khh; 

2 — o6mHfi MeTpa>K npooypeHHwx ckbs>khh; 

3 — HaHSojibiuan iviy6HHa CKBajKHHhi, 

4 — naHtfoJibiuaH rjiyCaHa oOcaAKH, m 


Aaxbtie&we m KopeHiioe pemeHHe aonpoca OypeHHH na- 
KJioiiHbix cxBajKHH no yrojibHOMy njiacTy. 

PadoTbi no ocBoemno dypeHHH HaKJioHHbix cxBajKHH 
npoBOAHJiHCb Ha AeftcTByiomux hjih noAroTaBJiHBae- 

o 




noKa3aTejin no CypeHHio HaKJiOHHOHa- 
npaBJieHHbix cKBancnn: 

1 •— CTOHMOCTb SypeHHa 1 nor. m, py6.; 2 — 

CKopocTb 6ypeH«H, m/ct. Mec; 

6 — 3arpaTa BpeMeHHH (b naeax) Ha 
6ypenne 1 nor. m cKBa>KHHbi: 

I — o6m.ee; 2 — npoHSBOAHTe.obHoe; 3 — He- 
npOH3BOAHiejIbHOe 

mhx k 3KcnjiyaTau.Hn noA3eMHbix ra3oreHepaTopax. 3a 
HCTeKiHHH nepHOA Kohtopoh npodypeHo 156 HaxJioH- 
HblX CKB3JKHH 06lH,eH A^HHOH 43 600 M. KaK BHAHO H3 
pHC. 2, HammaH c 1952 r., odteM OypeHHH no mirane- 
CTBy npodypeHHbix ckb3>khh h no o6meMy MeTpajxy 
HenpepbiBHo B03pacTaJi. HexoTopoe CHHJxeHHe ojxh- 
AaeMoro od^eMa padoT 3a 1956 r. odi>HCHHeTCH yMeHb- 
meHHeM xo.THnecTBa padoTaiomux ct3hxob Ha JIhch- 
HaHCXOH CTaHUHH. 

CyiuecTBeHHo H3MeHHJiacb h xapaxTepucTHxa cxBa- 
h<hh. B 1952 r. HaiidoJibiuaH rjiyduna cxBa>XHH He npe- 
Bbimajia 200 m , a b 1956 r. oHa AocraraeT 680 m . B 03 - 
pocjia h rjiydHHa odcaAXH c 78 if b 1952 r. ao 445 m 
b 1956 r. 

HecMOTpn Ha B03pacTaiomyK) cjiox<Hocb dypemiH b 
cbh3h c yxa3aHHbiM yBeAHHeHHeM rAydHHbi cxBax<HHbi, 
H3 roAa b toa yJiynmajiHCb TexHHXo-sxoHOMHnecxHe 
noxa3aTejiH no hx dypeHHio, hto od^HCHHeTCH yjiyn- 
uieHHeM TexHOJiorHH dypemiH h noBbiiueHHeM CTeneHH 
ero ocBoeHHOCTH . 

Kax bhaho H3 AaHHbix, npiiBeAeHHbix Ha pnc. 3, 
cxopocTb dypeHHH Ha CTaHox b Mecnn, c 36,5 m b 
1952 r. B03pocJia ao 99,4 m b 1956 r. npn cooTBeTCT- 

BeHHOM CHH*eHHH CTOHMOCTH 1 M CXBa>XHHbI C 

727 pyd. 98 xon. ao 300 pyd. yMeHbinnjiacb h 3aTpa- 
Ta BpeMeHH ,Ha dypeHHe 1 m c 19,73 vac. b 1952 r. ao 
8,69 nac. b 1956 r. 

yxa3aHHoe Bbiine yBeJinneHiie rjiydHHbi HaxAOHHbix 
cxBax<HH odycjioBJieno HeodxoAHMOCTbio odecneneHHH 
b nocJieAyK>in,eM noAroTOBxn noA3eMHbix ra3oreHepa- 

TOpOB Ha HHJXHHX TOpH30HTaX. 
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C STofl uejibio 6 hjw npoSypeHbi ABe onbiTHbie cKBa- 
iKHHbi no njiacTy JI A ao rJiySnHbi 460 m npn npoeKT- 
hoh rjiyOnne b 500 m. J\o npoeKTHOH rjiy6nHbi CKBa- 
>KHHbi ne Ao6ypenu b cbh 3 H c npeACTonmeft hx c 6 oh- 

KOH B03AyXOM BbICOKOrO AaBAeilHH. BypeHHe 3THX 
CKB3JKHH OCymeCTBAHAOCb odblAHbIM HHCTpyMeHTOM, 
npHMeHHeMbiM npa SypeHHH naKAOHHbix CKBaJKHH c 
rJiy6nHofl ao 200 m. BypoBbie cthhkh KAM-500 Ohijih 
3aMeHeHbi CTaHKaMH B-3. 3aMeHeHa TaK>Ke 6ypoBaa 
BbiiHKa CTaporo Tuna bhiiikoh, nsroTOBJicimoH no npo- 
e.KTy KOHB rpy3onoA'teMHOCTbio 25 t. 

Ha ocriOBaHHH onbiTa 6ypeHHH nepBbix Asyx rAy6o- 
khx ckbhjkhh b TeKymeM roAy npoBOAHTCH SypeHHe 
naKAOHHbix cKBa>KHH ii a ra3orenepaTope JVb 19 nA. JI 4 
c FAyOnnoH no naKAOHy 560 m. 

PA3PABOTKA H OCBOEHHE MET 0,0,0 B EyPEHHJI 
rOPH30HTAJIbHO-CBOEqHbIX CKBAJKHH 

Pa6oTbI B o6AaCTH C03A3HHH MeTOAOB SypCHHH H3 
BepTHKaAbHOH HAH H3KA0HH0H CKBaJKHHbl ropH30H- 
TaAbHbix KanaAOB, npeAHa3HaneHHHX aah c 6 ohkh Ha- 
KAOHHbix CKBaJKHH, npoiiAeHHbix no yrAio, npOBOAH- 
AHCb KOHB B TeMenne Bcero HCTeKmero nepHOAa. 

B pesyAbTaTe co 3A3 hhh cneunaAbHbix HHCTpyMeH- 
tob, a TaKJKe hhahahh mctoaob h onbiTa no ynpaBAe- 

HHK> CTBOAOM CKB3JKHHH B BepTHK3AbHOH IIAOCKOCTH 

6biAH npoBeAeHbi pa6oTbi no npoBepKe bo3mojkhocth 
BbinOAaJKHBaHHH CTB0A3 IiaKAOHHOH CKBaJKHHbl AO Bbl- 
xoAa ero Ha ropH30HTaAbHoe HanpaBAeime. 

nepBaa onbiTHaa CKBajKHHa npo6ypena b HaHoeax 
c noMombK) npocjjHAHpoBaHHOH Tpydbi, npeAHa3iianeH- 
hoh aah SypeHHa no BbinoAajKHBaiomeScH kphboh. 
CKBajKHHa 3a6ypena noA, yrAOM 36° K ropH30HTy. nep- 
Bbie 2 m npo6ypenbi no npaMofi h 3aTeM Hanaro 6ype- 
HHe npocJiHAHpoBaHHOH Tpy6ofi. Ha rAySnne 34,5 m 

yrOA H3KAOHa CTBOA3 yMeHblllHACH ao 1 , TO eCTb 
npaKTHnecKH BbimeA i-ia ropH30HTaAbnoe HanpaBAe- 
HHe. CpeAHHH na6op yrAa npn stom cocTaBHA 1°05’ Ha 
1 m, TO ecTb ctboa npofiAen no KpuBofi c paAHycoM 
53 m. 

B nocAeAyiomeM ycneuiHo npo6ypeHbi eme Ane 
onbiTHbie CKBaJKHHbl N® 79 H Ns 168. 3 th CKBaJKHHbl 
3aAaHbi no ahhhh npocTHpaHHa yroAbHbix nAacTOB c 
TeM, HT06bI npH BbIXOAe CTBOAOB K AIIHHH T0pH30H- 
Ta MOJKHO 6bIAO BCKpbITb yFOAbHblH nAaCT H HMeTb 
B03MOJKHOCTb npOHTH ropH30HTEAbHbIM yHaCTKOM 

ctboa a no yrAio. BypeHHe sthx ckb3Jkhh ocymecTBAH- 
AoCb KOAOHKOBbiMH TpydaMH c ycTyna. 

XapaKTepHCTHKa yKa3aHHbix ckb3jkhh CAeAyromaa: 

Ckb. Ns 79 Ckb. Ns 168 

rijiact, Ha KOTopbifl 6ypHJiacb cKBa- 
x<HHa: 

HHnexc 71 4 

MOIAHOCTb, M . ■ 1,2 

rjiyCHHa 3ajieraHHfl nJiacra b Tonxe 

BCTpeHH 

CTBOJIOM CKBaJKHHbl, M ... . 72,0 

Yroji 3a6ypHBaHHB, rpaa 50 

AaHHa CTBOJia, 226,2 

B TOM HHCJle: 

no nopone 107.9 

no yraio . 118,3 

AnaMeip o6canKH kojiohhm, ceK. . 6 

^.HaMeip 6ypeHHH non KoaoHHy, mm 296 

flAHHa ropH30HT3AbHoro ynacTKa ctboab, npoflASH- 
Horo no yrAK), He HBAaeTca npeAOAbHofl no o6eHM 


Jlj 

0,7 


35,0 

32 

159,1 

91,4 

67,7 

6 

230 


CKBajKHHaM. Ctboa CKBaJKHHbl N» 79 BbimeA na Beil- 

THAHHHOHHyiO c6oHKy, Ha KOTOpyiO OH H 33AaBaACH 
AAa OCymeCTBAeilHa KOHTpOAH, 'ICM HCKAIO'iaAaCb B03- 
MOJKHoeTb AaAbHenmer'o ero npoxojKAeiiHH. flAHiia ct- 
BOAa CKBaJKHHbl N° 168 orpaHHHHAacb BbixoAOM ero b 
Bbira30BaHHoe npocTpancTBo. 

YcAOBHa 3a6ypHBaHHH CKBaJKHHbl N® 168 npuSAH- 
JKeHbl K yCAOBHHM 6ypeHHH T3KHX CKBaJKHH Iia FloA- 
mockobhoh CTanuHH «HoA3eMra3» c ueAbio npoBepKH 
BblAaHHblX KOHTOpoft peKOMCHAailKH. 

TexHHKO-aKOHOMHnecKHe noKa3aTeAH SypeHna yna- 
3ariHbix CKBaJKHH onpeAeAHioTCH cAeAyiomHMH Aan- 
HblMH. 

Ckb. Ns 79 Ckb. Ns 168 


CKopocTb CypeHHB, M/cm. Mec: 

cpeanaa ... • . . 

no nopoae (c KpenjieHHeM) 
no yrjno 

CefiecTOHMOCTb 1 nor. m CTBOJia, 
py6.-Kon.: 

cpeaHHH 

CTBO.ia no nopone 

CTBOJia no yr.no 


134,0 

160,7 

110,0 

175,0 

167,0 

144,0 

36', 0 

203,7 

402,0 

262,7 

330,0 

121,30 


CKBajKHHa K® 168, no OKOimaHHH 6ypeHHH, Sbma 
pa30JKJKeHa c nocAeAyiomHM BbiraaoBbiBairaeM nepe3 
nee yrAH. 3a BpeMH ee sKcnAyaTauHH Bbira30Bano 
3235,4 t yrAa co cpeAnen: TenAOTBopnocTbio noAyneH- 
Horo ra3a 1183 kkciaIhm 3 . 

TaKHM o6pa30M, saTpara no 6ypeHi«o CKBaJKHHbl na 
1 t Bbira30BariHoro yrAH cocraBHAH 10 py6. 

noAyneHHbie npn 6 ypeiiHH yKasaHHbix CKBaJKHH pe- 
ayAbTaTbl nOATBepAIJAH npaBHAbHOCTb npHMeHHeMbIX 
pacneTOB nOCTpOeHHH Tpaccbl H OypeHHJI KpHBOAHHeii- 
hmx ynacTKOB cKBantHHbi, a TaKJKe peaAbiiyio bosmojk- 
nocTb SecmaxTHOH noAroTOBKH noA 3 eMHbix rasorene- 
paTOpOB 6 ypeHHeM HaKAOHHbIX H HaKAOIIHO-CfioeHHblX 
CKBaJKHH no cxeMe, npHBeAeHHOH Ha pnc. 1 . 

Ha ocHOBaHHH noAyneHHbix pe3yAbTaTOB HanaTo 6y- 
peHHe HaKAOHHO-CdoenHbix ckb3jkhh c o6meft rAySn- 
hoh ao 700 m npn aahhc ropH30HTaAbnoro ynacTKa ao 
250 m Ha npoMbiiiiAeHHbix rasorei-iepaTopax JIncH'-iaH- 
ckoh CTaHHHH «lloA3eMra3», noAi'OTaBAHBaeMbix 6ec- 
maxTHbiM cnocodoM. HanaTo t3kjkc ocBoem-ie aroro 
BHAa 6ypeHHH Ha ApyrHX CTaHunsix «FIoA3eMra3». 

BypeHHe naKAOHHO-cSoeqiibix ckb8.jkhii no Mepe yBe- 
AHHeHHH TAyOHHbl BCTpeHH yrOAbHOrO nAaCTa Cepbe3HO 
OCAOJKHHeTCH OTCyTCTBHeM AOCTaTOHHO TOHIIOTO npH- 
6opa aah H3MepeiiHH a3HMyTOB h HeocBoeiniocTbio Me- 
toaob ynpaBAeHHH ctboaom b ropH3oriTaAbiioH nAO- 
CKOCTH. TaK, no AByM CKBajKHHaM KpHBOAHHefillblH 
ynacTOK ctboa a 6ha npoHAen b cooTBeTCTBHH c npo- 
eKTHon Tpaccoii, ho b pe3yAbTai'e a3HMyTaAbHoro ot- 
KAOHeHHH ctboa a yroAb ne BCTpeneH Ha TpeSyeMofi 
rAySuHe. 



Pe3yAbTaTbi, AOCTHrayrae KoriTopoft onbiTiioro Ha- 
npaBAeHHoro 6yperiHH b ofiAacTH 6ypeiiHH naKAOHHbix 
CKBaJKHH no yrOAbHOMy nAaCTy, n03BOAHIOT CHHTaTb, 
hto Sypenne thkhx CKBajKim no nAacTaM yrAH moih- 
HocTbio Bbime 0,6 m h rAy6mioH ao 500 m HBAneTCfl 

OCBOeHHbIM. 

BypeHHe npoMbiuiAeHHbix HaKAomio-cdoequbix ckb3- 
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jkhh dyAet cSOeno b djiHraaftiiiHe roAbi h CTaneT oa- 
hhm H 3 ochobhmx bhaob pa6oT no decmaxTHofi noAro- 
TOBKe noA3eMHbix ra3oreHepaTopoB. 

/Tpig KopenHoro coBepmeHCTBOBaHHH TexHOAoran 6y- 
■peHHH HaKJioHHOnanpaBJieHHbix ckb3>khh h odecnene- 
HHH OCBOeHHH dypCHHH HaKAOHHO-CdoeHHbIX CKB37KHH 
Heo6xoAHMO pa3pa6oTaTb MeTOA npeAynpeAHTeAbHoro 
KOHTpoJiH nojio>KeHiiH CTBOJia OTHOCHTeJibHo yroAbHoro 
njiacTa, co3AaTb npndop aah H3MepeHHH 33HMyTOB b 
4>eppoMarHHTHOH cpeAe h ynpaBJiaeMbie dypoBbie an- 
napaTbi. K pemeHHio sthx 3aAan aoatkhh dbiTb npn- 


BJieAeHbl JlbBOBCKHH HHGTHTyT MaiUHHOBeAGHHH H aB- 
TOM3THKH AH YCCP, HHCTHTyT aBTOMBTHKH H Tejie- 
MSX3HHKH AH CCCP, OTCTpaHHBIHHHCH B TCHeEHe TIO- 
CJieAHHX 3 JieT ot padoT no co3Aainno KoiirpoAH npn 
SypeHHH, a Tax>Ke AP- riayqiio-HCCJieAOBaTeJibCKHe h 
npoeKTHbie HHCTHTyTbt. 

Heo6xoAHMo ycKopinb co3Aanne aKcnepnMeHTajib- 
Horo n,exa npn PopjioBCKOM MainunocTpoiiTeJibHOM 3a- 
BOAe aah oSecneqeHHH cBocBpeMcin-ioro H3roTOBAeHHH 
onbiTHbix o6pa3n,OB annapaTOB h dyposoro HHCTpy- 
MeHTa. 


06 onTHMajibHbix ycJiOBHfix pa6oTbi noj\3eum>\x 
raaoreHepaTopoB Ha iioamockobhom cxaHiijHH 

„rion3eMra3“ 

B. H. T1 AHbKOBCKMpl 

IloAMOCKOBHafl ctaHUHa «rioA3eMra3» 


npoBOAK'BinHecH paHee aHaJiH3bi padoTbi noA3eMHbix 
ra3oreHepaTopoB Hoamockobhoh ct3huhh «noA3eMra3» 
ofibWHO HeAocTaToqHo onpeAeAeHHo bhhbahah onra- 
MaJibHbie ycAOBHfl npouecca ra3H(J)HKaAHH yroAbHoro 
ruiacTa. 

3to BbI3bIBaA0Cb TeM, HTO npn aHaAH3G yepeAHH- 
Aacb pa60Ta ckb3?khh c xopouiHMK h HeyAOBAeTBO- 
piiTeJibHbiMH pe3yjibTaTaMH, a Tax>Ke HeriocTOHHHbiM 
reoAormecKHM xapaxrepoM 3aAeraHHH yroAbHoro nAa- 
CTa, Aawe b npeAeAax HedoAbiuoro ynacTKa noA3eM- 
hhx ra3oreHepaTopoB. 

B HacTOHin,eH CTaTbe AeAaeTCH nonbiTKa BHHBHTb 
onraMaJibHbie ycAOBHH h pesyAbTaTbi npopecca ra3n- 
c|)HKan,HH no oTAeAbHbiM CKBa>KHHaM noA3eMHoro ra30- 
reHepaTopa JSTe 2 aa 1953—1954 rr., tag Ha 3HannTeJib- 
hoh nJiomaAH dbiAH cpaBHHMbie reoAornnecKne ycAOBHH 
3aAeraHHH njiacTa h ero moiuhocth (pnc. 1). 

JpiH aHaAH3a h3mh dbuia nccJieAOBaHa padoTa 
68 CKB3JKHH ra3oreHepaTopa N° 2, rAe 6 hao noAyneHO 
100 335 Tbic. hm 3 ra3a c HH3men TenAOTBopHocTbio 
b 945 kkcui/hm 3 . FeojiornqecKne hi raAporeoAorHHecKHe 
ycAOBHH ynacTKa, rAe pacnoAOTKeHbi CKBa>KHHbi, dbiAH 
nnoAHe yAOBAeTBopHTeAbHbiMH: yroAbHbift nAacT b oc- 
HOBHOM npOCTOrO CTpoeHHH H TOAbKO B OTAeAbHblX 
cAynaHx 6 ha paccAoeH nponAacTKaMH tahkh ot 2 ao 
4 yroAbHbix naneK; nponAacTKOB necna non™ He Ha- 
6AK>AaAOCb; BMemarournMH yroAbHbin nAacT nopoAaMH 
dbiAH TAHHbl MOtHHOCTblO OT 1 AO 10 At Hi AHUIb TpeMH 
CKBa>KHHaMH (N 2 N 2 730, 748, 908) dbiA BCKpbiT necoK 
b noHBe nAacTa; MOUiHOCTb yrAH b nAacTe b cpeAneM 
6biAa 3 m. 

BypeHHe cKBancHH npoH3BOAHAOCb no ceTKe 25x30 
h 25X25 m. 

CpeAHHH rAydHHa ckb3>khh ao noAoniBbi yroAbHoro 
nAacTa cocTaBAHAa 50 m, AnaMeTp o6caAHOH koaohhh 
200 mm b cBeTy. npn 6ypeHHH cKBa>KHH ocodbix oc- 
AO>KHeHHH He HadAK3AaAOCb, 3a HCKAIOqeHHeM HaCTHH- 
Horo norAonreHHH padonero' pacTBopa b TyAbCKnx H3- 
BeCTHHKaX. 
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Bo BpeMH padoTbi ra3orenepaTopa 6 hao ycTaHOB- 
AeHo, hto npn moiuhocth yroAbHoro nAacTa Bbirne 2 m 
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cn fhuna • CkBoji'umoi no mmopbiM npoaSSeden 
CT3 1 /ecOK ana/uu (Q^ 900 xan/ HM 3 ) 


Pnc. 1. CeTKa ci<Ba>KHH noA3eMHoro ra3oreHepa- 
Topa 2 


npHHHTan odcaAKa koaohhh b yroAbHbift nAacT Ha 1,2 At 
OT KpOBAH nAacTa npHBOAHT K dOAbUIHM nOTepflM yrAH, 

noaTOMy no rpynne cKBantHi-i JMsA's 965 — 969 h 
JV 2 W 2 1161 — 1196 h b AaAbHeilineM, Kai< npaBHAo, od- 
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ca^Hbie KCViOHHbi 3arjiy6jifljincb b hhjkhioio nacTb 
yroJibHoro njiacTa, to ecTb na % ero Mom,Hocm 
Cdofixa CKoaKHii raaorenepaTopa J\T° 2 npoH3BOAH- 
Jiacb B03/i;yujHbiM AyTbeM. 

OcHOBHbie Aaniibie B03AyuiHoft cdofixH ckb3>khh: 


Haqajibiioe AaBJieHnc no3AyiHHoro AyrbH, kz/cm 3 . . 3,1 

HaqajibHbiii pacxoA B03AyniHoro AyTbH, hm 3 Ihuc . . . 230 

PaccTOflHHe Me>KAy cKBaxcHnaMH, m 25 

npoiiojiKHTeJibnocib c 6 ohkh, cyT 33 

CKOpOCTb COOHKH, M/CVm . 0,91 

CpeAHee AaBAGHHe Ayrbn, kz / cm 3 2,7 


rpynnoBaa B03AyuiHaH cdofixa ckb3>khh npoH3Bo- 
AHJiacb Ha /lyibeBbie cxBaxcHHbi, b KOTopbie noAaBa- 
Jiocb flyTbe Ha ra3ncjbnKauHio; ra3 otboahach no npn- 
MOMy ra300TBo;iy, to ecxb 1-13 npoTHBonoAo>xiibix ra30- 
OTBOflHmHX CKBaJKBH. 

ITpuBo^HM cpeAHHe peayjibTaibi padoTbi ckb3>khh 
no rasHcJnixamiH ra3oreiiepaiopa Ns 2: 

PacxoA B 03 /iyixiiioro AyTba b OAHy cKBaaoiHy, hms/hoc 2800 
KojnmecTBo rasa, OTBeAGHHoe nepe 3 OAHy cKBaHHHy 

(npa 20 'C), hm-\huc . 2600 

Hnsmaa TenjiOTBopnocTb ra3a. kkua^hu . a . . . 945 

BpeMH paOoTbi oahoh AyTbeaoft ckbsshhu, cyT. . 23 

Bbira30BaH0 yrjia ojiuoh coaxtHiioH (ceTKa 25X25 ju),m 1500 
CpeAHHe noiepH yrjin, % 34,4 

Cpe^HHH cocTas ra3a 6 hji cae/iyiomHH (b oS-beMHbix %)■. 

H 2 S= 1,2 CO= 9.0 

CO a = 15,7 Hjj = 17,1 

O a = 0,4 CH 4 = 1,6 

C m H„= 0,2 N a = 54,8 

Flpn aHajiH3e padoTbi ckb3>khh BbiscHHAocb, mo 
doAbmoe 3HaneHne aah ra3H(j)HKauHH- yroAbHoro n/ia- 
CTa HMeeT npaBHAbHbifi Bbidop rAydnnu odcaAKH cxBa- 
JKhhbi b yrojibiibin nAacT. Kan H3BecTHo H3 npeAbmy- 
mero, Ha ra3oreHepaTope Ng 2 padoTaAo Aee rpynnw 
cKBa>KHH c pasiion rJiydiiHon odcaAKH kojiohh b yroAb- 
Hbifi njiacT; cpeAHHe pe3yjibTaTbi padoTbi sthx ckb 3- 
JKHH npKBOAHTCH B TadA. 1. 


T a 6 ji h u a 1 


HauMcnoBauHe 

EAHHHua 

H3MepeHHfl 

OCcaAKa 

KOJIOHHbl 

na 1,2 m 
b yro.ib- 
HblA 
n/iacT 

Eo/iee 
3 ar.fly 6 .neH- 
Haa oo- 

caHKa 

KOJIOHHbl 

(yro^ibHbiH 

3yMncJ) 

1 M) 

C 6 O H K a CKBaXHH 




HaB^eHHe B03AyuiHoro .ny-rba . 

KZjcM 2 

2,80 

2,35 

Pacxoa xyiba Ha oxny cKBa- 

KHHy ...... 

HM^jnac 

810 

580 

Mhcjio flueii c6ohkh 

33 

32 

CKopocTb c6ohkh 

Mjcytn 

0,89 

0,86 

T a 3 ii (j) a k a u n a 

Pacxox ayTbn na oaiiy ck b a- 




M{HHy 

HAfijnac 

3000 

2600 

Otboa ra3a H3 oahoh ckbsjkh- 



Hbl (npn 20°C) . . 

n 

2800 

2150 

HH3maa TenaoTBopnocTb ra3a 

KKdAjHM 3 

935 

945 

Bpeina paCoTbi oahoh nyrhe- 



BOIT CKBaACHHbl ...... 

cyT. 

17 

33 

Bbira30BbiBaHHe yran oahoh 


CKBa>KH«OH . 

m 

976 

1350 

noiepH yraa 

O/ 

/o 

43 

17 


4 nofl 3 eMra 3 


Kax bhaho H3 TadA. 1, npn Bcex ocrajibHbix cpaB- 
HHMblX AaHHbIX, H TAaBHOe no TenJIOTBOpHOCTH, CKBa- 
>khhh c doJibtUHM 3arjiydJieHneM xoaohhm b yroAbHbifi 
njiacT HMeJin CAeAyioiiuie npenMymecTBa: pacxoA B03- 
AyuiHoro AyTbH Ha cdofixy MeHbine Ha 14,0%; BpeMH 
padoTbi Ha ra3nc{)HKan,HH' doAbrne Ha 16 cyrox; noTepn 
yrjia BABoe Menbrne cpeAHHx no cxanunn. 

Ha ra3orenepaTope JNTe 2 Hanjiynmne pesyAbTara 
padoTbi HadjiKuiajiHCb npn HHTeHCH(f)Hxaii,HH AyTbH npn 
noAanax ot 2000 ao 3000 HM^Inac B03Ayxa b oAHy 
CKB3>KHHy. 

Tax, cxBaxxHHa JVe 1180 npn npneMe B03Aynmoro 
AyTbH 2550 hm 3 /hclc padoTaAa 74 ahh, AaBaAa ra 3 c 
HH3meft TenjioTBopHocTbio 905 kkcia!hm 3 n npn otom 
dbiAo Bbira30BaH0 3200 t yrAH. noAana >xe AyTbH 
dojibme 3000 hm s /wc _ b OAHy cxBax<HHy BcerAa npn- 
BOAHAa K CHHKeHHIO TenAOTBOpHOCTH T a3a H B 
A.aAbHeHuieM x paccTpoftcTBy npopecca ra3ncj)Hxa- 

UHH. 

M3MeHeHHe AyTbeBoro pe>KHMa bo BpeMH ra3H4)H- 
xaiiHH, Aajxe b npeAe^ax 200^ — 300 HM s /uac B03Ayxa, 
OTpHUaTCAbHO CKa3bIBaAOCb TaKJKe Ha TenAOTBOpHOCTH 
ra3a. Taxoe BAHnnne pexrHMa AyTbH, no Been BepoHT- 
HOCTH, CAeAyeT CBH3blB3Tb C nOBeAeHHeM XpOBAH, TO 
ecTb co cxopocTbio oceAaHHH HaAyroAbHbix nopoA. 

noAynenHio xopomefi TenAOTBopHOCTH ra 3 a cno- 
codcTByeT otboa ero H3 nepBbix ra300TB0Aflm,HX exsa- 
>KHH K AyTbeBblM. 

ripH noAane B03AyuiHoro AyTbH 2260 HM 3 /nac b cxBa- 
xcHHy JMb 960 TenAOTBopnocTb ra3a dbiAa: Ha nepBoft 
ra300TB0AHmeft cxBa>KHHe (25 m) 956 kkcia/hm 3 ; m 
BTopofi (50 m) — 822 kkcla/hm 3 h Ha TpeTbefl (75 m) — 
739 kkoa/hm 3 . TaxHM odpa30M, H3 noA3eMHoro ra30- 
reHepaiopa' ra3 CAeAyeT otboahtb, xax npaBHAo, nepe3 
dAHJKaHUJHe K AyTbeBblM ra300TB0AH!H,He CKBaJKH'Hbl. 

B AaAbHeftmeH padoTe CTanriHH npHMeHHAa pe3yAb- 
Tara aHaAH3a padoTbi ra3oreHepaTopa JVe 2 b nacTu: 
TAydHHbl OdcaAKH XOAOHHbl CKBaZKHHbl B yrOAbHblH 
nAacT, BeAeHHH AyTbeBoro peACHMa h otboas ra 3 a 
TOAbKO H3 6AHWaHLU,HX ra300TB0AHIU,HX CXBaXKHH 
(yCAOBHblH KaHaA A-THHOK) 25 m) . 

npn CHCTeMO ra3H(|)HKailHH C npHMbIM ra300TB0A0M 
H npn B03AyiHH0H cdoflxe CKBaAiHH CTaHHHH AOCTHTAa 
AyntHHx pe3yAbTaT0B padoTbi noA3eMHbix ra3oreHepa- 
TopoB JNTs 4, JV 2 7 h N° 9, KOTopbie AaBaAH ocHOBHoe kq- 
AHHecTBo ra3a (ao 75%) 3 a nepnoA c hioah 1955 r. 
no anpeAb 1956 r., noxa3aHHbix b TadA. 2. npa stom 
b HHBape 1956 r. dbiAa AOCTHrayTa HaHdoAee bhco- 
xaH BbipadoTxa ra3a 3 a • Bee BpeMH 3xcnAyaTan,HH 
CTaHunn, npoexTHan MomHocTb dbiAa nepexpbiTa Ha 

Hl'%. 

AHaAH3 padoTbi noA3eMHbix rasorenepaiopoB JVg 2, 
N° 4, N° 7 n JV 2 9 no3BOAneT CAeAaTb CAeAyiomHe 

BHBOAbi-pexoMeHAanHH ati’h BbipadoTKH ra3a c HH3- 
mefl TenAOTBopHOCTbio b 900 kkoa/hm 3 : 

BMem,aionj,HMH yroAbHbin nAacT nopoAaMH >xeAa- 
TeAbHO HMeTb rAHHbi MouiHocTbio He MeHee 1,5 — 2 M, 
MOUiHOCTb yrAH b cpeAHeM 2 m ; 

yroAbHbifl nAacT AOAJxeH dbiTb de 3 cymecTBeHHbix 
npocAoeB nopOA hah Bbicoxo 30 AbHbix yrAeft (A c > 
>45%); 
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T a 6 ji h u, a i 




1955 ton | 

1956 r<M j 


HaHMeHOBanKe 

ElHHHUa 

H3MepeHHfl 

HK)/lb 

aBryd 

cen- 

Tfl6pb 

OK- 

Tfl6pb 

HoaCpb 

ae- 

KaSpb 

HHBapb 

(f)eB- 

pa-ib 

MapT 

anpe/ib 

Hioro 

koanaecTBO c6htwx ckb3)khh .... 

CKOpOCTb c6ohkh . . 

KoJinqecTBO BaaoBoro ra3a 

HH3maa TenaoTBopHOCTb 

floTepH yrjia 

yaejibHbift pacxofl aaeKTposHeprHH . 

Mjcym 

TblC. M 3 

kkciaIhm 3 
% 

tcsm-H 

Ha 1000 m 3 

21 
1,3 
31 520 
825 
17 
99,3 

6 

0,45 
32 843 
857 
19,3 
90,1 

12 

0,55 

31936 

852 

25,8 

92,5 

25 
0,58 
34 942 
870 
34,7 
92,5 

8 

0.53 
36 163 
804 
20,4 
99,1 

25 
0,5 
40 200 
839 

24.8 

91.8 

12 
0,55 
42 719 
847 
27,5 
92,4 

13 

0,73 

40974 

852 

26,6 

98,2 

20 
0,68 
39 935 
845 
26,4 
97,7 

9 

0,63 
30 707 
881 
16,7 
103 

151 
0,62 
361 939 
847 
23,1 
95,7 


ra3a 












BbinojiHeHHe naaHa no TOBapHOMy 

ra3y 

CtaTHnecKoe p,aBJieHHe 

% 

MM pT. CT. 

102,6 

505 

107 

506 

104,8 

402 

102,8 

447 

101.9 

462 

104,4 

450 

109,5 

452 

112,3 

428 

102,4 

426 

91,7 

465 

104 

454 


npHMeiaHHa: KcwnmecTBO ra3a onpejiejieHO npn 20°C. 

B anpejie 1956 r. Ha ra 3 oreHepaTOpax 0Tpa6oTaHbi 6 hjih ocHOBHue 3anacbi yrast. 


cpeAHeB3BeinenHaH 30AbHOCTb Ha cyxyio Maccy Ton- 
jiHBa ao 35%; 

o6caAHbie kojiohhh CKBaTKHH 3arjiy6jiHTb Ha 2 A 
MomHocra yroJibHoro njiacTa, hto6bi BCKpbiTan nacTb 
yrojibHoro 3yMncj3a cKBaiKHHbi 6buia He fioJiee 30 — 
35% OT moiuhocth yrAH npH moluhocth nAacTa Bbi- 
me 2 m; 

3yMnc|)bi b yroJibHOM nJiacTe pa36ypHBaioTCH ao non- 
Bbi npn HajiHHHH necKOB, nocJieflHHe 3aKpenJiHTb xhmh- 
HecKHM cnocofioM; 

npH B03^yiiiHoft c6oHKe HanaJibUbift pacxoA B03Ayxa 
Ao/DKeH SbiTb 300 — 500 hm 3 /hcic npn AaBAeHHH ao 
3—4 aru\ 

OnTHMaJIbHblH paCXOA AyTbfl AJIH ra3H(|)HKaUHH B 


oAHy cKBa>KHHy b npeAOAax ot 2000 ao 3000 HM^/nac, 

H3MeHeHHe AyTbeBoro pe>KHMa HeAonycTHMo; 

ra300TB0A AOAJKeH OCyiU,eCTBAHTbCH, naK npaBHAO, 
tiepe3 nepBbie ra300TB0AHiAHe cKBa>KHiHbi Ha nep^bix 
25 m ycJioBHoro orHeBoro xanajia, Tax KaK otboa 

B Aa^IBHHe CKBa>KHHbI npHBOAHT K CHH>KeHHIO TenAc 

tbophocth ra3a no 100 kkcia/hm 3 nepe3 Ka>KAbie no- 
CJieAyiomHe 25 m. 

KpoMe Toro HeoOxoAHMa pa3pa6oTKa h HcnbiTaHHe 
6oAee 3tj)(peKTHBHbix TexHOAorHHecKHX cxeM ra3H(J)H- 
KauHH yroAbHbix nAacroB c npHMeHeHHeM hobhx bhaob 
HOA rOTOBHTeAbHblX pa60T (cfiOHKa CKBaJKHH) B reOAO- 
rHiecKHX ycAOBHHX, KorAa b ncrae hah b KpoBAe 3a- 
AeraioT necKH. 


OntiT coe,HMH 6 HHH no yrojibHOMy njiacTy 
BepTMKaJIbHbIX CKBa>KHH C HaKJIOHHbIMH 

H. A. 0EAOPOB, c. n. rojirEP 

BHHHno£3eMra3 


Opn noA3eMHoft ra3H4)HKau,HH KaMeHHoyroAbHbix 
nAacTOB nacTO hcoOxoahmo coeAHHHTb no yroAbHOMy 
nAacry BepraKaAbHyio CKBa>KHHy c HaKAOHHoft, npo- 
SypeHHoft no naAeHHio SToro nAacTa. Tanan cHCTeMa 
CKB3XKHH n03BOAHeT, HanpHMep, HCnOAb30BaTb HaKAOH- 
Hyio cKBajKHHy b KanecTBe nepBOHanaAbHoro KaHaAa 
ra3B(})HKaUHH. Heo6xOAHMOCTb B 3T0M B03HHKaeT TaK- 
>Ke npn opraHH3auHH pa6oT no ocyiueHHio yroAbHoro 
nAacTa, npn H3yneHHH AHHaMHKH ra30o6pa30BaHHH b 

H3KA0HH0M KaHaAe ra3H(|)H'KaUHH H B UeAOM pHAe 
Apyrnx CAynaeB. 

CymecTByroman TexHHKa OypeHHH ckb3>khh He 
odecnenHBaeT nepeceneHHH BepTHKaAbHoft cKBa>KHHbi 
C K3H3A0M H3KA0HH0H. llOHTH BCerAa 3a6oft BepTH- 
KaAbHOH CKB3>KHHbI OKa3bIBaeTCfl CMeiH,eHHbIM OT TpaC- 
Cbl H3KAOHHOH CKB3>KHHbI. Ha JlHCHHaHCKOft CT3HUHH 
«noA3eMra3» npn rAyOHHe BepTHKaAbHbix ckb3}khh ao 
150 m 3to cMemeHHe AOCTHraeT 5 m. 

,n,AH COeAHHeHHH T3KHX CKB35KHH MeJKAy C06ofi MbI 
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peKOMeHAyeM cnoco6 c6ohkh c noMombio HarHeTciHHH 
boah b BepTHKaAbHyio cKBajKHHy. Cnoco6 HCHblTaH 
HaMH Ha onbiTHOM ynacTKe nAacTa Jl l & JIncHnaHCKoft 
CTaHUHH «noA3eMra3» b 1955 r. h oh asa xopoiHHe 
pe3yAbTaTbi. CpeAHHH MomHOCTb nAacTa, no KOTopoMy 
npoH3BOAHAacb c6oHKa, cocTaBAHeT 0,85 m, yroA na- 
AeHHH — 35—40°, SoKOBbie nopOAbi npeACTaBJieiibi tah- 
HHCTblMH H neCHaHO-TAHHHCTblMH CA3HUaMH 

npouecc c6ohkh npoTexaA cAeAyiomHM o6pa30M: 
nOCAe npOMbIBKH 3aKOHHeHHbIX CTpOHTeAbCTBOM CKB3- 
>KHH BepTHKaAbHaH CKB3ZKHHa 3anOAH5IAaCb nOAHOCTblO 
BOAOH, 3aTeM k HeH noAKAionaACH Hacoc 3HO-200 
(AaBAeHneM ao 40 ks/ cm 3 ) hah 3L1,H (AaBAeHiieM ao 
80 KelcM 2 ) H ABBAeHHe BOAbI nOBblUiaAOCb ao 40 — 
50 am. 3to AaBAeHHe noAAepJKHBaAocb ao oOpasoBa- 

HHH COeAHHeHHH MeJKAy CKBaJKHHaMH, npH 3T0M HaCTb 


1 B HcnbiTaHHH npHHHMajiH ynacTHe khk. n o ji o c h h H. A. 
h hhjk. Bexpoe H. H. 


Approved For Release 2010/08/05 : CIA-RDP80T00246A03620001 0003-6 


Approved For Release 2010/08/05 : CIA-RDP80T00246A03620001 0003-6 


bo/u .1 ot Hacoca cdpacbiBaAacb b otctohiihk. Okoh- 
naHHe c 6 ohkh cJjHKciipoBaAocb pe3KHM cHH*eHHeM AaB- 
JI6HHH B JIHHHH HartieTailHH H BbIXOAOM BOAbI H3 H3 - 
kjiohhoh CKBaiKHiiM. riocAeAyiomafi npoBepxa noAaneft 
CKaToro B03Ayxa noATBepxtAHAa HaAHnne coo6m,eHHH 
Me>KAy CKBajKHHaMH. Cpe,«HHe noKa3aTejin, nojiyneH- 
Hbie npn npoBe^ennH HcnbiTarrafi, npHBeAeHbi b Ta6- 
Jinpe. 


y^acTOK cSohkm 


CQ 

X 


*=; 


PaccTOsmue 
Me)i<ay 3aooeM 
DCpTHK . CKB. 

H KaiiaJIOM 
I1«1K JIOHHOH , M 


rjiyfiiwa 

BepT. CKB., 
M 


BpeMH 

COOHKH, 

Mac. 


MaKCH- 

wa.ib- 

Hoe 

flaB^ie* 

HHe, 

amu 


PacxoA 

BOflbl, j« 3 


2 


134 

132 

129 

130 


582 

586 

565 

564 


0 5 
0,7 
0,5 
0,5 


121,32 

122,10 

97,45 

97,30 


4,3 

4,0 

3,8 

5,2 


40 

45 

40 

50 


60 

3 

6 

He 


129 


559 


5,0 


113,36 


4,5 


50 


H3Mep. 

10 


MexaHH3M cdOHKH MOJKHO npeACTaBHTb CJieTiyiOmHM 
o6pa30M. 

Bo^a, Haxoflncb b BepTHKajibHofi ci<Ba>KHHe noA AaB- 
JieHHeM, npeBbimaiomHM AaBAeHHe ropHbix nopoA, npo- 
HHKaeT b TpemHHbi yrojibHoro ruiacTa h yBeAHHHBaeT 
HX nponcxo^HT ra/ipaBJiHvecKHH pa3pbiB yrojibHoro 
ruiacTa. 3a chct no/mepacHBaromeroca nepena/ia asb- 
JieHHH Mexjiy cKBax<HiiaMii yqacTOK njiacTa yrjia Mexa- 
HuaecKH pa3pyuiaeTCH c bmhocom oT/iejibHbix xycKOB 
yrjIH B CTBOA H3KA0HH0H CKBajKHHbl. B KOHeMHOM CHeTe 

C 03 naeTca cBoSoAHoe coofimemie Me)KAy cKBaxo-iHaMH. 

MHHHMajibHoe AaBJieiiHe boah motkct dbiTb onpeAc- 
AeHo H 3 ycAOBHH pa 3 pbma naacTa: 

+ 5 KZjCM 2 , 

r Ae Tn cpeAHHft yaeAbHuft Bee nopoA, onpeAeaae- 
MHfl no pa 3 pe 3 y ropHbix riopoA, nepece- 
KaeMblX BepTHKaAbHOfl CKBaiKHHOft (y„2,5 — 
-3,0x2 jCM 3 )- Un 

//— rayOnHa BepTHKaabHofi CKBaiKHHbi, m. 

OAHaxo paccAHTaHnaa t3khm o6pa30M BeAHHHHa 
AaBAeHna boah MoareT oxa3aTbca neAOCTaTOHHOH atih 
CO eAHHeHHa CKBaJKIIH. B 3aB»CHM0CTH OT paCCTOAHHA 
MeJKAy CKBaxKHHaMH neodxoAHMoe AaBAeHHe MoxceT 
oxa3aTbca 6oAbine P min . 


3 to AaBJieuHe MoxceT 6 biTb paccanTaHo h 3 ycaoBHa 
CABnra oahhx nacTen yroAbHoro naacTa oraocHTeAbHO 
Apyrnx no CAeAyiomen 4>opMyae: 


rAe A caB — cnaa CABnra, kz; 

S w — IlOBepXHOCTb CABHXteHHa, CM 2 . 

Paw ===Z P ‘ d, • ci,. . 


CflB 2 * • /, 

rAe P — AaBaeHHe b cKBaa<HH e, kz/cm 2 ; 

^ B ~-AHBMeTp BepTHKaAbHOH CKB35KHHH, CM\ 
d K — AHaMeTp HaKAOHHOft CKB31KHHH, CM\ 

l — paccToaHne Mea<Ay CKBaacnHaMH, cm. 
FIpOH3BeAeHHe d B -d n npeACTaBaaeT co6oio naomaAb, 
Ha KOTopyto AeflcTByioT ycnaaa, BU3biBaK>m,He cabht 
yraa (pnc. 1). 



1 — BepTHKajibHasi CKBa^HHa; 2 ~ HaKJioHHaa 
CKBa>KHHa; 3 — yrojibHbift ruiacT; 4 — ycjioB- 
HaH nonepxHOCTb c^BHra; / ~ paccTOJiHHe Me- 


X<Ay CKBa>KHHaMH 

2 ^h ~ ycAOBHbift nepHMerp CABnra (npn ycaobhh, 
HTO B n AOCKOCTHX HanAaCTOB3HHH npOH30UIAO pa3- 
pyuieHHe 3a cner rHApaBAnneeKoro pa3pbiBa). 

riOACTaBAHH 3HaneHHH BXOAHIAHX BeAHHHH, nOAy- 
hhm: 

__ P'ds'dn 

cflB 2 d H -l ’ 

OTKyAa HeoSxoAHMoe AaBAeHne boah 6yAeT 
P 2 • /• Scab 
d a 

(3iuaneHHe a MB mohho 6paTb ot 10 ao 20 kz/cm 2 ). 


O BJIHHHHH CTaTMqeCKOrO ^aBJieHH 5 I B IIOASeMHGM 
ra 3 oreHepaTope Ha noKa 3 aTejiH npouecca rasn^M^UMH 1 

Kand, mexn. nayx B. C. 3ArPEEEJIbHAfl 

BHHHrioA3eMra3 

CTaranecKoe AaBAenne b noA3eMHOM ra3oreHepaTope 

HBAHeTCH OVeHb B3>KHbIM TexHOAoranecKHM (JiaKTopoM, 

BAHHiomuM na xoa nponecca rasn^HKauHH h Ha ero 
KOHenHbie pesyAbTara. Bonpoc o bahhhhh CTaTHnecxoro 

1 B pa6oTe npnHHMaAa yjacrae hhhj, KaaaiKoea C. U. 


AaBAeHHH Ha OTAeAbHbie napaMeTpbi npouecca noA 3 eM- 
hoh ra3H(j)HKaH,HH ao nocAeAHero BpeMenn non™ He 
ocBemaAcn b AHTepaType. 

B ocHOBy HacTOHiuefl CTaTbH noAOJKeHbi pe 3 yAbTaTbi 
paSoTbi noA 3 eMHbix ra 3 oreHepaTopoB EIoamockobhoh 
CT3HUHH «ri0A3eMra3» 3a nepHOA 1949—1956 rr. 
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METOflHKA OEPAEOTKH 3KCnJiyATAU,H0HHbiX 
flAHHbIX 

CTaraqecKoe AaBAeHHe b ra3oreHepaTopax IIoamo- 
CKOBHOH CT 3HUHH o6bIHHO H3MepHeTCH Ha paCCTOHHHH 

75 — 100 m ot npKMepHOH ahhhh orHeBoro 3a6on Ha 
rOJIOBKaX OTra3H$HUHpOBaHHbIX CKB37KHH. 
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Phc. I. H3MeHeHne CTaTimecKoro AaBJieHHH h TenjiOTBOp* 
hocth ra3a 3a 1949 — 1956 rr. 

H3MepeHHe npOH3BOAHTCH pTyTHbIM U-o6pa3HbIM 
MaHOMeTpoM, 2—3 pa3a b cyTKH b 5—7 TOHKax Ha 
Ka>KAOM ra3oreHepaTOpe. CpeAnee cTaTHnecKoe AaBAe- 
hhg no OTAe/ibHbiM ra3oreHepaTopaM h no CTanuHH b 
peAOM onpeAeAHeTCH H3 Bcex npoH3BeA6HHbix H3Mepe- 
HHH 3a cyTKH, MeCHU, H T. A- 

J(ah noAyneHHH 33 bhchmocth 
oTAeAbHbix napaMeTpoB or cra- 
THHeCKOrO AaBAeHHH MbI nOAb30- 
B3AHCb cpeAHeMeCHHHblMH H 
CpeAHeCyTOHHbIMH nOKa3aT6JTHMH. 

F[oKa3aTeAH TenAOTBop hocth ra- 
sa, BAaxiHOCTH ero h cpeAHena- 
coboto pacxoAa AyTbH aah pa3- 
AHHHblX AABAeHHH ycpeAHHAHCb 
b HHTepBaAax nepe3 xaacAbie 
50 mm pTyTHoro eroASa. 

CpeAHecyTOAHan TenAOTBop- 
HOCTb ra3a, noAynaeMoro H3 ot- 
ACAbHbix ra3oreHepaTopoB, onpe- 
AeAHAacb Kax cpeAHHH no abh- 
HbtM aHaAH30B ra3a, BbiAaBae- 
Moro ra3O0TB0AHUTHMH CKB3>KH- 
H3MH 3a AaHHbie cyTKH. BoAb- 
moH cTaTHnecKHH MaTepnaA, Ha- 
KonAeHHbift 3a roAbi SKcnAyaTa- 
UHH riOAMOCKOBHOH CT3HU.HH, 
n03B0AHA nOAyHHTb 33BHCHMO- 
CTH TenAOTBOpHOCTH H BA3>KHO- 

cth ra3a, a Taioxe pacxoAa 
AyTbH h yTeneK ra3a ot ct3th- 
necKoro AaBAeHHH. 


hhx niaxTax rpecTa CKypaTOByroAb, AaBJieUHe b ra3C»- 
reHepaTopax 6 mao 3HanHTeAbHo yBeAnneno. 

flpH 3 tom npeAnoAaraAocb, hto c noBbimeHneM a&b- 
AeHHH 6yAeT noBbimeHa cpeAHHH TenAOTBopHOCTb ra3a. 
Taxoe npeAnoAo>KeHHe o6ocHOBbiBaAocb Ha pe3yAbTa- 
Tax paSoTbi IIoamockobhoh CTaHHHH 3a 1950 r., KorAa 
CT 3 HUHH paOoTaAa npn AaBAeHHH 400 — 500 mm pT. ct., 
a cpeAHHH TenAOTBopHOCTb ra3a 3a btot nepHOA 6biAa 
MaKCHMaAbHOH. 

He3HanHTeAbHoe noBbimeHHe TenAOTBOpHOCTH ra3a 3a 
1955—1956 rr. no cpaBHeHHio c 1950 r. o6-bHCHHeTCH 

OAHOBpeMeHHbIM CHHJKeHHeM HHTeHCHBHOCTH AyTbH (O 
neM 6yA6T CKa3aHO HH>Ke), CBH3aHHbiM c nepexoAOM 
pa 60 TbI CT3HUHH Ha Typ6OB03AyXOAyBKH HH3KOrO A3B- 
AeHH‘H. 

3a nocAeAHHe TpH roAa paOoTbi CTaHUHH (1954 — 
1956 rr.), KorAa CTaxHnecKoe AaBAeHHe b reHeparopax 
KOAe6aAOCb b 6oAbiHHX npeAeAax, BAHHHHe ero H3Me- 
HeHHH Ha TenAOTBopHOCTb ra3a h Ha BeAHHHHy yTenex 
MOJKHO npOCAeAHTb no CpeAHeMeCHHHbIM AaHHbIM, npn- 
BeireHHblM Ha pnc. 2. 

H3MeHeHne cpeAHeMecHHHbix 3HaneHHH cTaTHAecKoro 
AaBAeHHH B 1955 r. H CBH3aHHbie C 3THM H3MeHeHHH 
TenAOTBOpHOCTH ra3a, a Tanxce BeAHHHHbi yTexeK ero 
npeACTaBAenbi b Ta6A. 1. 

Kax bhaho H3 npHBeAeHHoft Ta6AHirbi, yBeAHneHHe 
AaBAeHHH, HaHHHan c hioah Mecnna, npnBeAo k cyme- 
cTBeHHOMy noBbiineHHio TenAOTBOpHOCTH ra3a. 

Ecah HCKAioHHTb AaHHbie 3a HioAb KaK nepexoAHbie 
h riexapaKTepribie, to mojkho ycTanoBHTb, hto noBbime- 
HHe AaBAeHHH bo 2-m noAyroAHH Ha 75 mm pT. ct. no 



PE 3 yjI bTATbl OEPAEOTKH 


Phc. 2. H3KeHeHHe ciarHHecKoro AaBJieHHH, TenjioTBopHOCTH h yTeneK ra3a 

3a 1954 — 1956 rr. 


B TeneHHe pnAa act (1951 — 1954 rr.) CTaTHnecKoe 
AaBAeHHe b ra3oreHepaTopax IIoamockobhoh CTaHHHH 
noAAep>KHBaAocb npHMepHO Ha ypoBHe 250 — 300 mm 

PT. CT. ( pHC. 1). 

B 1955 r. b cbh3h c npeKpameHHeM pafioT Ha coceA- 


cpaBHeHino c 1 -m noAyroAneM conpoBOTKAaAOCb poctom 
T enAOTBOpHOCTH VH3a nOHTH Ha 100 KKUA/HM 3 , KOAHHe- 

ctbo yTeneK ra 3 a npn stom yBeAHAHAocb He3HanH- 

TeAbHO. 

3aBHCHM0CTb TenAOTBOpHOCTH ra3a ot craTHnecKoro 
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T a 6 ji a u a 1 


Mecsiubi 

P 

CT» 

MM pT. CT. 

<A 

KKUJIHM 3 

yTeq»ca 
ra3a, °/ 0 

HiiBapb 

342 

735 

28,5 

<XeBpaJib 

364 

788 

26,6 

MapT 

427 

732 

24.6 

Aripeab 

371 

782 

29,4 

Matt 

358 

759 

29,6 

HlOHb ... • . . 

368 

747 

30,0 

HlOJIb 

505 

825 

37,5 

ABrycT 

506 

857 

31,3 

CeHTafipb .... 

403 

852 

28,0 

OlCTilfipb 

448 

870 

27,4 

Hoa6pb 

463 

804 

32,4 

AeKattpb .... 

450 

839 

27,8 

Bcero 3 a 1955 r. 

418 

800 

29,5 


AaBAeHHH donee HarnHAHO noKa3ana no cpeAHecyron- 
hhm AannbiM 3a Mafi-aBrycT 1955 r. (pnc. 3 ). ycpeA- 
HeHne npon3Be^eno b iiHTepBanax nepe 3 50 mm pT. ct. 
pa 3 ^ejibi-to a-th KantAoro ra3orenepaTopa. H3 stoto rpa- 


900 

\ BOO 

X 

§ 700 

* 

* 600 
C sr 


250 300 350 kOO 1*50 500 550 600 
Pcm , mm pm cm 

Phc. 3. 3aBncnMOCTb renjiOTBopHOCTH ra3a ot 
CT aTHMecKoro AaBJieHHa (AaHHbie 3a Matt — 
aBryer 1955 r.) 

cJ)HKa bhaho, i ito Bee tohkh pacnonaraioTCH npHMepHO 
Ha OAHOH npHMOH H C yBeAHHCHHeM AaBAeHHH TenjIO- 
rBopHOCTb ra 3 a B 03 paeraeT b jihhchhoh 3 aBncnMOCTH. 

HsMeHeHne 3 naHeHHH bji 3 >khocth ra 3 a ot CTaTHne- 
c.Koro AasJieHHH 3 a tot kc nepHOA BpeMeHH noKa 3 ano 
Ha pHc. 4 . 




Phc. 4. 3aBHCHMoc.Tb bji3>khocth ra3a ot ctsth- 
HecKoro aaBjieHHH (AaHHbie 3a Mail — ceHTaOpb 
1955 r.) 


rioCKOJIbKy H3MepeHHH BJia^KHOCTH 1 ra3a npOH3BOAH- 
Jincb TOJibKo 3-4 pa3a b Mecan; n HMeeTCH BecbMa . 
orpaHnneHHoe koahhcctbo AaHHbix, npHBoanM odmne 
noKa 3 aiejiH no cxaimnn 3 a Maii-aBrycT 1955 r., ycpe;p 
neHHbie b Tex xxe npeAenax AaBAeHHH (tadn. 2) . & 


TaSjnma 2 


N? ra3orene- 
paTOpOB 

KoJiHqecTBO 

ToqeK 

HaBJieHne, mm 1 
pT. CT. 

BjiaXKHOCTb, 

2, HM 3 

4, 7 

4 

258 

508 

4, 7, 8 

7 

349 

472 

4, 7, 8 

24 

424 

412 

4, 8 

5 

470 

364 

4, 7, 8 

24 

519 

355 


yeeAmeHue cmmHecKoeo dasAemin e nod 3 eMHOM 
za 3 oaeHepaTOpe npueodur k HeKoropoMy OTOKUMy ruia- 
CT 060 U eodbi, ecAedcreue neeo KOAunecreo eAaeu e ea- 
se noHUMaercsi. 

ripuBeAenubie AaHHbie c noJiHofl cweBHAHOCTbto no- 
Ka 3 WBarc>T nojioxHTejibHoe BJiHHHue noBbimeHHH CTara- 
necKoro AaBAeHHH Ha TenjioTBOpHocTb ra 3 a. 

npH HeH3MeHHOM AaBAeHHH b B03AyxonpoBOAe 
( 0,9 aru) noBbimeHHe CTaTHnecKoro AaBAeHHH b ra3o- 
reHepaTope ao 500 mm pT. ct. npHBOAHT k oAHOBpeMeH- 

HOMy CHHACeHHIO paCXOAa AyTbH Ha KaXKAyiO CKB3}KHHy 
c 2 , 5—3 Tbic. HM?lnac ao 1,5 — 1,3 thc. HM 3 /nac. 

OAHaKo npH HMeiomHxcfl AyxbeBbix cpeACTBax IToa- 
MOCKOBHOH CTaHH,HH (TypdOB 03 AyXOAyBKa C ABBAeHHeM 
HarHeTaHHH 0 , 9 — 1 am) noBbimeHHe CTara^ecKoro 
AaBAeHHH He no 3 BOAneT padoTaTb Ha donbiiiHX pacxo- 
Aax AyTbH (BMecTO 2,5 — 3 thc. HM 3 /nac b CKBaxomy 
noAaeTCH MeHee 1,5 thc. hm 3 Iwc), hto bahhbt OTpn- 
uaTeAbHO Ha TenAOTBopHocTb ra3a. 



P cm ,MM pm cm 

Phc. 5. 3aBncHMOCTb pacxoaa AyTbH h TenjioTBopHOCTH 

ra3a ot CTaTHnecKoro AaBjicHHH (AaHHbie no r/r N° 7 3a 
1955 — 1956 rr.) 

H 3 MeHeHHe pacxoAa AyTbH h TennoTBopHocra ra 3 a 
ot cTaTHHecKoro AaBAeHHH onpeAeAeHo no a aHHHM pa- 
6 oth ra 3 oreHepaTopa N° 7 3 a 1955 — 1956 rr. h noxa- 
3 aHo Ha pnc. 5 . ycpeAHenne npoBOAHAoeb no AaBAeHHH) 
b HHTepBaAax nepe 3 25 mm pT. ct. 

Bcero aah nocTpoeHHH kphboh HcnoAb 30 BaHo 2970 
noi<a 3 aHHH no pacxoAy AyTbH h 2837 — no TennoTBOp- 
hocth ra 3 a. 

Pe3Koe CHHKeHHe pacxoAa AyTbH npn B03pacTaHHH 
CTaTHnecKoro AaBAeHHH ao 350 mm pT. ct. h Bbirne co- 
rAacHo Bbimeci<a3aHHOMy aoajkho 6 hao 6 h Bbi3BaTb 
cHHH<eHHe TenAOTBOpHocTH npoH3BOAHMoro ra3a, OAHa- 
ko, nocKOAbKy noBbimeHHe CTaTHnecxoro AaBAeHHH b 
ra3oreHepaTOpe npHBOAHT OAHOBpeMeHHO k noHH>xeiiKio 
odBOAHeHHOCTH, BAHHHHe nOBblUieHHH AaBAeHHH B ASH- 
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hom cjiyqae npeBaAHpyeT naA bahhhhcm chhjkshhh 
pacxoAa AyTbH. 

Ilo3TOMy, nan noKa3aHO Ha pnc. 5, HecMorpn Ha 
pe3Koe CHii>KeHHe pacxoAa AyTbH npn noBbiuieHHH era- 
THHecKoro AaBJieHHH, xenAOTBopHOCTb ra3a He TOAbxo 
He ynajia, ho Aax<e HecxoAbxo yBejiHHHjiacb. 

Ecjih 6bi npn noBbimeHHH AaBAeHHH b ra3oreHepaTope 
ne dblAO cHHJKeHHH pacxoAa A}'TbH, to TenjiOTBopHaa 
cnocofiHOCTb ra3a Bbipocjia dbi b eme doAbinen CTeneHH. 

riOBHAHMOMy, 3THM H od"bHCHHIOTCH OTHOCHTeAbHO He- 
doAbinne 3HaneHHH TenAOTBopHOcra ra3a, noKa3aHHbie 
Ha pnc. 1 h Ha pnc. 3 3a 1955 r. h 1956 r. no cpaBHe- 
hhk) c AaHHbiMH npeAbiAymwx JieT npn OAHHaxoBOM 
cTaranecKOM AaBJieHHH. 

TaKHM o6pa30M, H3MeHeHne TenjiOTBopHofl cnocod- 
hocth ra3a b 33bhchmocth ot cTaTnnecKoro AaBJieHHH 
b ra3oreHepaTope onpeAeJineTCH npeHMymecTBeHHO 
AByMH (JjaKTOpaMH, AeHCTByiOIUHMH B npOTHBOnOJIO>K- 
Hbix HanpaBJieHHHX — H3MeHeHiieM pacxoAa AyTbH h 
CT eneHbio o6boah6hhocth. 

C tohkh 3peHHH BeJiHHHH yTenex ra3a npHBeAeHHbie 
AaHHbie mo>kho CHHTaTb MeHee noKa3aTejibHbiMH, Tax 
xax c yBeJiHneHHeM AaBJieHHH npHpocT yTenex AOAixen 
dbITb, nOBHAHMOMy, 60 JIbUIHM. 

3axoHOMepHOCTb H3MeneHHH yTencx ra3a b 33bhchmo- 
CTH OT CTaTHHeCXOTO AaBJieHHH TpyAHO BbIHBHTb, Tax 
xax HMeeTca pHA Apyrnx cymecTBeHHbix (JiaxTopoB, Tax- 
Ke bjihhkdiahx Ha BeJiHHHHy yTenex ra3a: ropHoreoAO- 


rnnecxHe ycjiOBHH 3ajieraHHH yrojibHoro njiacTa, ra30- 

npOHHAaeMOCTb BMemaiomHx njiacT nopoA h caMoro 
yrojibHoro nnacTa, a Tax>xe CHCTeMa noABOAa AyTbH h 
OTBOAa ra3a h MHorne Apyrne. IloaTOMy Ha pnc. 2 
HMeeTCH HexoTOpoe HecooTBeTCTBHe MeJXAy H3MeHeHHeM 
CTaranecxoro AaBJieHHH h yTenxaMH' ra3a. 

CpaBHeHHe cpcAHHx AaHHbix 3a 1954 h 1955 rr. no- 
xa3biBax)T, hto b 1954 r. npn padore ra3oreHepaTOpOB 
Ns 2 h Ns 5-a cpeAHeroAOBoe CTaTHnecxoe AaBAeHHe 
cocTaBHJio 288 mm pT. ct., yTenxH >xe ra3a coct3bahah 
24,6'%, a b 1955 r. npn pa6oTe ra3oreHepaTopoB NsNs 4, 
7 h 8 cpeAHee AaBJieHHe — 418 mm pT. ct., yTenxn 
ra3a — 29,5%. Ha ra3oreHepaTope Ns 2, xoTopbiH Aa- 
Baji % Bcero xoAHnecTBa ra3a, yrojibHbifl njiacT 3a- 
AeraA b rjiHHax, a Ha ra3oreHepaTopax NsNs 4 n 7 
b xpoBjie h noHBe njiacTa JieixaT Moniflbie necxH. B stom 
cjiynae noBbimeHne AaBJieHHH Bbi3biBaAO ropa3Ao doAb- 
uihh pocT yTenex, neM no AaHHbiM oAnoro 1955 r. 

yxHTbiBaH Bee Bbiinecxa3anHoe, mojxho CHHTaTb, hto 
Aah noBbiuieHHH TennoTBopHOH cnocodHOCTH ra3a b yc- 
AOBHHX, aHaAOrHHHbIX yCJIOBHHM FIOAMOCXOBHOH CT3H- 
Uhh «noA3eMra3», nejiecoodpa3H0 noAAepixHBaTb no- 
BbiuieHHoe cTaTnnecxoe AaBAeHHe, OAHaxo c pacxoAOM 
AyTbH Ha OAiiy cxBajxnHy He MeHee 2000 hm 3 / hcic . 

FIpeACTaBAHeTCH neAecoodpa3HbiM no Mepe HaxonAe- 
HHH SXCnAyaxanHOHHblX AaHHbix B yCAOBHHX ApyrHX 
CT3HHHH nOA3eMHOH ra3H(j)HXaAHH yrAeft npOH3BOAHTb 
noAodHyio oueHxy noAyneHHbix pe3yAbTaTOB. 


Hccjie^OBaHHe khhcthkh peaKUHH KOHBepcnn 
okhch yrjiepo.ua bo^hhwm napOM b npHcyTCTBHH 30 Jibi 

jiMCH^aHCKoro yrjiH 

r. B. rPEEEHlUHKOBA 

HHi AH CCCP ' 


npn ra3H(JiHxauHH TBepAoro TonAHBa Ha napo-B03-. 
AyuiHOM AyTbe b BOccTaHOBHTeAbHOH 30He ra3oreHepa- 
Topa npoTexaioT cAeAyxnnne peaxnHH: 

C(tb)+ H,0(r)- CO(r)+ H, (r) (1) 

C itb) 4 2 H-,0 (r) CO, (r) + 2 H, (r) (2) 

CO(r)+ H„0(r)i= C0,(r)4 H,(r) (3) 

C (tb) + CO, (r) - 2 CO (r) (4) 

PeaxnHH xoHBepcHH oxhch yrAepoAa (3) nrpaeT 
dOAbUiyiO pOAb B npOIieCCe B3aHM0A6HCTBHH BOAHHOrO 

napa c yrAepoAOM TonAHBa [ 1 , 4 , 5 , 12 ] h BAHHeT Ha 
cocTaB noAynaeMoro ra3a. IlosTOMy a-th onpeAeAGHHH 
ycAOBHH noAyneHHH ra3a 3aAaHHoro cocTaBa Heodxo- 
AHMO H3yHHTb (JiaXTOpbl, BAHHIOIUHe Ha CXOpOCTb npo- 
TexanHH peaxnHH xoHBepcHH oxhch yrAepoAa (3). 

B 1951 — 1954 rr. BHHHlTIoA3eMra30M (F. O. Hycn- 
hob, T. FI. 3bidaAOBa, M. A. KyAaxoBa) 6hah npoBe- 
AeHbi HccAeAOBaHHH no H3yneHHio AHHaMHxn ra3ood- 
pa30B3HHH b noA3eMHOM ra3oreHepaTope npH ra3Hij)H- 
xanHH Ha B 03 AyuiH 0 M AyTbe [ 7 , 8 , 9 , 10 ], 3 thmh nccAe- 
AOB3HHHMH dblAO yCT3H0BAeH0 3aMeTHoe H3MeHeHHe co- 
CTaBa ra3a b cTopoHy yBeAHneHHH xoHueHTpanHH CO 2 
n Ho ‘ n yMeni iiieiiiiH • KOimeHTpamm CO b- cpaBiicHHH 


c cocTaBOM ra3a, noAynaeMoro b npoMbiuiAeHHbix Ha- 
3eMHbix ra3oreHepaTopax. 

Ha OCHOB3HHH pe3yAbTaT0B 3THX HCCAeAOBaHHH dblAO 
CACA3H0 npeAnoAOJxeHHe, hto b noA3eMHOM ra3oreHepa- 
Tope npn HaAHHHii napa ot ncnapeiniH rpyHTOBbix boa 
HM eeT MecTO peaxmin (3), b 3HanHTeAbHOH Mepe onpe- 
AeAHK>ma_H xoHenHbiH cocfap ra3a _h ero TenAOTBop- 
Hyxi cnocodHOCTt.- 

AHaAH3. pe3yjibTaxoB_onbi.TOB ^no HayneHHio AHHaMHxn 
ra30odpa30BaHHH no3BOAHA Taxixe ycTaHOBHTb, hto 
odmee CHHAcenne TenAOTBOpHocra ra3a 3 a cneT npo- 
TexaHHH peaxnHH xoHBepcHH oxhch yrAepoAa boahhhm 
napoM cocTaBAner 100 — 150 ktcoa Ha 1 m 5 ra3a. Ab- 
Topbi odtHCHHioT 3T0 cHHH(eHHe pa3daBAeHHeM ra3a 
yrAexHCAOTHbiM daAAacTOM [6, 9]. 

B padoTax [2, 11, 13], onydAHXOBaHHbix b 1951 — 
1953 rr., Tax>xe noxa3aHo, nxo xoxc h 30Aa hbahkitch 
B 3HanHTeAbHOfi' CTeneHH aXTHBHbIMH XaTaAH33TOpaMH 
paccMaTpiiBaeMofi peaxmin b HHTepBajie TeMnepaTyp 
600—900° C. 

HaxonAeHHbifl b HacTOHinee BpeMH sxcnepHMeHTaAb- 
HblH MaTepna-A nO3B0AHeT-yTBep>K : Aa-Tb ; O Ba>XHOH-pOAH 
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peaKUHH KOHBepcriH okhch yrAepoAa b npouecce noA- 
3eMHofl ra 3 H$HKauHH yrjiefi. 

KiffleTHica paccMaTpHBaeMofi peaKUHH H3yneHa Ae- 

Tajibno Ha *eJie 30 OKHCHUx KaT3AH3aT0p ax [3,14]. 

n P H HCnblTailHH npOMblUIJieHHbIX KaTajIH3aTOpOB BH- 
HBAeHO BJIHHHHe OKHCAOB HeKOTOpblX^ MeTaAAOB [14], 
Tax rianpHMep, okhcah Pb, Al, Cu, K hbahiotch npo- 

MOTOpaMH AA5I JKeA6300KHCH0r0 KaTaAH3aTopa, a AO- 
daBKa MgO yAyumaeT ero MexaHimecKyio npouHOCTb 
Hi CTOHKOCTb K KaTaJIHTHHeCKHM HAaM. H3yneHHK> 3a- 
KOHOMepHOCTeii peaKUHH (3) npn npoTeKaHHH ee b 
npHCyTCTBHI-I KOKCa H 30AbI AO CHX IlOp He yAeJIHJIOCb 
AOJIJKHOrO BIIHMaHHfl HH B OTeHeCTBeHHOH, HH B 3apy- 
6e>KHOH JiHTepaType. 

£0 HacTOHmero BpeMeHH eme He hchhm ocTaeTca 
Bonpoc, KaKK-e hmchho okhcah, bxoahiuhg b cocTaB 
30JIH, onpeAeJiflioT ee aKTHBHOCTb. UeJibio HacTOHiueft 
padorbi HBJiaeTCH H3yneHHe khhcthkh peaKUHH (3) 

B npHCyTCTBHH 30JIH AHCHHaHCKOrO yrJIH H BbIHCHeHHe 
33BHCHMOCTH aKTHBIIOCTH 30AH OT ee XHMHHeCKOrO CO- 
CTaBa. 

METOAHKA 3KCI1EPHMEHTA 

HcCJieAOBailHH KHHeTHKH peaKUHH KOHBepCHH OKHCH 
yrJiepoAa npoBOAHAHCb b noTOKe, HHTepBajie reMne- 
paTyp 400 — 700° C, npH aTMOceJiepHOM AaBAeHHH. Cxe- 
Ma AadopaTopHofi yc.TaHOBKH H3odpa>KeHa Ha pnc. 1. 



Phc. 1. CxeMa ycraHOBKH: 

1 - 6ajion c CO; 2, 8 — norjiOTHTejibHfeie ckjihhkh £peR* 
cejin; 4, 11 — pcoMeTpu: 5 — napoo6pa3onaTejib; 6 — peaK- 
top; 7 — xojtoahjiphhk; 9 — MaiiOMeTpbi; 3, 10 — xjiopoKajfb- 
UHGBbie TpydKH; 12 — THrejibiiaa ne^b (Tr=0,2) 

OKHCb yraepoAa H3 daAAOHa 1 nocTynaua Ha ouncTKy 
ot npHMecefl C0 2 h 0 2 b ckahhkh JIpeKceJiH 2, nep- 
Baa H3 KOTOpbix dbuia sanojmena 30%-HbiM pacTBopoM 
ipeJioHH, a BTopaa — meJioHHbiM pacTBopoM naporaji- 
jiojia. 3aTeM ]V ih ocboSojkachhh or npHMecw boahhhx 
napoB OKHCb yrAepoAa npoxoAUAa U-odpa3Hyio TpydKy, 
3anojiHeHHyio xaopi-icthm KaAbuneM. 

Ilocjie yAaJieiiHH npHMecefl C0 2 , 0 2 h boahhhx na- 
poB, c pejibio 3aMepa odx>eMa, okhch yrJiepoAa npo- 
nycKajiacb qepe3 peoMeTp 4 h AaJiee HanpaBAHAacb Ha 
CMemeiiHe c boahiihm napoM. riocjieAHHH noJiyHajica b 
napoodpaaoBaTejie c HHxpoMOBoft cnnpaAbio, nepe3 ko- 
Topyro nponycKajicH 3Jiei<TpHHecKHH tok. napoodpa3o- 

lUlTC.Tb HOMITIUI.'ICK B TepMOCTaT. 

KojiHHecTBO h cKOpocTb noAaHH napa peryAnpoBa- 
AHCb narpcBOM cnupaAH. 

CMecb boahhoto napa u okhch yruepoAa uocTynaAa 
B peaKHHOHHHH COCyA 6 , COCTOHBIHHH H3 KOHTaKTHOft 
TpydKH (d= 2,4 cm) c ceTKoft aah KaTajiH3aTopa, 
cHadJKeHHofi KapManoM aah TepMonapbi, h 3 MeeBHKa 
(/==70 cm). PeaKTOp H3roTOBjieH H 3 k manna. Ha cexxy 
kohtakthoh T-pydKH -noMema/iocb 4,5 cm 5 Ka ra/iHaa ropa 
.(BbicoTa 3 a chi i kh 1 cm) . Harpcii peaKtopa npoH 3 Bo- 


Ahjich b THreAbHOH HeHH 12. TeiwnepaTypa KarajiH3a- 
Topa H3MepHJiacb c noMoiHjbio xpoMeJib-ajiroMeJiHeBOH 
TepMonapbi, npHcoeAHHeHHOH k rajibBaHOMeTpy. ne- 
pHOAHnecKH TeMnepaTypa KOHTpojiHpoBajiacb noTeHUH- 
OMeTpOM. 

Bo H 3 de>KaHHe KOHAeHcauHH napa bch chctcmb noA- 
BOAa napa odorpeBaJiacb 3JieKTpHHecKHM tokom ao 
200° C c noMOin,bio hhxpomoboh cnnpajiH. 

ra30Baa CMecb H3 peaKAHOHHoro cocyAa npoxoAHJia 
nepe3 xoJioAHJibHHK 7, rAe HenpopearapoBaBHiHe boah- 
Hbie napbi KOHAeHcnpoBaAHCb. 3aTeM CMecb ra30B Ha- 
npaBJiHJiacb b norjioTHTejib 8 c 5 %-hhm pacTBopoM 
yKCyCHOKHCAOrO KaAMHH H B CKAHHKy JXpeKCeAH 10 
c XAopHCTbiM KaAbHHeM, nocAe nero npodbi ra3a ot6h- 
paAHCb aah aHaAH3a. 

AnaAH3 ra3a npoH3BOAHACH Ha annapaTe BTH. Kpo- 
Me TOTO, nepHOAHHeCKH npOBOAHJICH KOHTpOAb Ha co- 
AepJKariHe yrAeKHCAora c noMom,bio THTpOBai-moro 
pacTBopa meAOHH. 

ConpOTHBAeHHe CHCTeMbI KOHTpOAHpOBaAOCb AByMH 
MaHOMeTpaMH 9 h noAAepJKHBaAocb hoctohhhhm. 

Hcxoah h 3 npeAnoAonceHHH, hto okhcah n<eAe3a, bxo- 
Aamne b cocTaB 30 AH, onpeAeAHioT ee aKTHBHOCTb, Sh- 
ah npoBeAeHbi onbiTH c 3oaoh ahchh3hckhx yrAen, ao- 
CTaBAeHHblX C maXTbl HM. MeAbHHKOBa C pa3AHHHbIM 
coAep>KaHHeM okhcaob A<eAe3a. 

Aah Aynmero BbUKHraHHH yrAepoAa 30Aa noABep- 
raAacb AonoAHHTeAbHOMy odncnry b Myi^eAe b TeneHne 
1,5—2 nacoB npH 850° C. XHMHnecKHH cocTaB HccAe- 
AyeMblX K0HT3KT0B, nOAyHeHHHX H3 30AbI, npHBeABH 
b TadA. 1. 

T a 6 ji h a a 1 


HoMep 

KOHT 3 K- 

Ta 


CocTaB 30 J 1 BI (b 

BeCOBHX o/o) 


Okhcjih 

rneju 

MeTajui. 

S 10 2 

A1203 

F62O3 

CaO 

MgO 

S 0 3 

i 

52,48 | 

17,38 

5,24 

4,16 

1,34 




(aaHHbie 

cneKTpaflbHoro aHaaa 3 a) 




ii 

48,72 ] 

18,36 I 

16,87 | 

8,46 

0,36 

6,87 

0,36 


(aaHHbie XHMHqecKoro aHajiH 3 a) 




in 

14.45 

1 12,02 | 

40,74 

I 15,14 1 

0,7 




(ftaHHbie cneKTpajibHoro aHaJiH 3 a) 




IV 

21,49 

| 13,04 

I 45,60 

1 9,70 

0,39 

6,40 

3,68 


| (^aHHbie XHMHqecKoro aHajiH 3 a) 





C UeAblO BblflCHeHHH POAH AH(} )t } ) y 3K0HHbIX BpOAeCCOB 
B yCAOBK'HX HCCAeAOBaHHH npeABapiITeAbHO 6bIAH npo- 
BeAeHbi onbiTH c KOHTaKTaMH OAHHaKOBoro cocTaBa, 
HO pa3AHHHOr0 3epHeHHH. 

H 3 aHaAH3a noAyneHHbix AaHHbix, npHBeAeHHbix b 
xadA. 2, CAeAyeT, hto b onbiTax c (JipaKHHHMH 30 ah 
1—2 mm h :2 — 3 mm npH TeMnepaTypax 400 — 500° C 
3HaneHHH cTeneHefi KOHBepcHH b npeAeAax ouihSok 
OH blTOB OCTaiOTCfl npHMepHO' OAHHaKOBblMH. 

CTeneHb KOHBepcHH H3ynaeMoft pbokahh onpeAe- 
AHAaci> no 4>op.v!y.ae3 


r K j~r K 

j . ^COj - ! - °co 

I'AO. Cco,, Cco -- K O II no H t p a " H H (b Odl.eMHHX %) 
COOTBeT CTBeHHO CO., H CO B KOHBl'pTHpOBH HIIOM 

rase.- .1 . ^ l : 
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T a 6 ji h u a 2 

KoHBepCHsi okhch yniepo,na Ha KOHTaKTax H3 
pa3J!HMHblX (JjpaKUWfl 30JIbI 


TeMnepaTypa, 

°C 

❖paKUHfl 

30 JIbl , MM 

BpeMfl 

KOHTaKTa, ceK. 

CTenenb 
KOHBepcnn, A 

400 

1-2 

0.25 

0,0190 

400 

1-2 

0,25 

0,0164 

400 

2-3 

0,24 

0,0198 

400 

2—3 

0,24 

0,0230 

500 

1-2 

0,22 

0.0368 

500 

1-2 

0,22 

0.0364 

roo 

2-3 

0,21 

0,0370 

500 

2-3 

0,21 

0,0380 


BpeMa KOHTaKTa paccMirmBajiocb no ypaBHeHHio 
P-273 -3600 

V-T ’ 

r^e P — AaBJieHne, amu\ 

T — adcojitoTHan TeMnepaTypa; 
v — o6"beMHaa CKopocTb, jihtpob napora30Boft 
CMecn Ha jniTp KaTajiH33Topa b Mac; 
v — aojih cBo6oAHoro o6"beMa KaTa;iH3aTOpa 
(ajih pacneTa np h hhm 3 Jih v = 0,5). 

CoxpaHeHHe OAHHaKOBoro 3H3MeHHH CTeneHeft KOH- 
BepcHH (cm. Ta6ji. 2 ) npn pa3JiHMHbix pa3Mepax 
3epeH KOHTaKTa 03HanaeT, mto peaKUHH npoTeKaeT b 
KHH eTHMecKofl ofijiacra. Bee nocjieAyioiuHe nccjieAOBa- 

HHH C KOHT3KT3MH H3 30JIbI npOBOAHJIHCb B KHHeTH- 

MecKofi o6jiac™ c cf’paiojHeft 3epeH 2—3 mm. 

OTbITbl no H3yHEHHK) BJIHflHHfl XHMHIECKOrO 
COCTABA 30JIbI HA CKOPOCTb PEAKUHH 

3th OnbITbl 6bIJIH npOBeAeHbl C KOHTaKTaMH H3 30JIbI 
pa3AHMHoro cocTaBa (cm. Ta6ji. 1). Bee ocrajibHbie 
ycjiOBHH — o6-beM KOHTaKTa 4,5 cm 5 , TeMnepaTypa 500 °, 
o6T,eMHaH CKopocTb 2700 , cooTHouieHHe nap/ra3 2 : 1 , 
a T3K>Ke yCJIOBHH npHTOTOBJieHHH KOHTaKTa nOAAepJKH- 
BaJIHCb nOCTOHHHbIMH. ]~IpH 3THX yCJIOBHHX MO>KHO 6bIJ10 
CpaBHHB3Tb aKTHBHOCTb pa3JIHMHbIX KOHT3KTOB B OT- 
HomeHHH peaKHHH- KOHBepcHH okhch yrjiepoAa. 



PhC; 2. JaBHCHMOCTb CTeneHH KOH- 

BepcHH X peaKUHH CO+H2O 

CO 2 +H 2 ot % coHepwaHHH 
okhcjiob acejie3a b 30Jie (^=500°, 
r=0,21 cen., cooTHouieHHe nap/ra3=- 
=2:1, CO — 99,9% b cyxoM hc- 
xohhom ra3e) 

B pe3yjibTaTe onbiTOB noJiyneHa HarJisiAHan 33 bhch- 
MOCTb CTeneHH KOHBepCHH OT KOJIHMeCTBa OKHCH >KeJie3a 
b KOHTaKTe. 3Ta 33BHCHMOCTb rpacfinuecKH npeACTaB- 
JieHa Ha kpkboh pnc. 2. 

npH coAep>KaHHH b 30Jie 5% Fe 2 Oa CTeneHb KOHBep- 
chh npn 500° C paBHa 0,004, npH 45% Fe20 3 — 0,170. 
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BbUlO yCT3H0BJieH0 T3KJKe BJIHHHHe HHCTbIX OKHCJIOB 

MeTajyiOB (AI2O3, CaO, MgO, Fe 2 0 3 , Fe 3 0 4 , Si0 2 ), 
npHcyTCTByromHx b 30Jie, Ha CKopocTb H3yuaeMOH pe- 
aKUHH. B 3tom cjiynae ajih npHroTOBjieHHH koht3ktob 
npHMeHHJIHCb peaKTHBbl COOTBeTCTByjOIHHX okhcjiob 
M apKH «x, r». B KaaecTBe AsyoKHcn KpeMHHH SpaJiH 
3epHa KBapua KpynHocTbio 2 — 3 mm. 



PhC. 3. 3 aBHCHMOCTb CKOpO- 
CTH peaKUHH (3) OT % co- 
HepiKaHHH CO B HCXOHHOM 
ra3e (30Jia II, t = 500°, 
t=0,21 cex., cooTHouieHHe 
nap/ra3=2 : 1) 


ycjiOBHH npHTOTOBJieHHH KOHT3KTOB flJIH npOBeAeHHH 
OnbiTOB 6bIJIH aHaJIOTHMHblMH TeM, K3KHe npHMeHHJIHCb 
AJIH 30JIbI. 

B Ta6ji. 3 npHBeAeHbi pesyjibTaTbi onbiTOB, npoBe- 
fleHHHX Ha KOHTaKTax H3 p33JIHMHbIX OKHCJIOB MeTaJI- 
JIOB. 

H3 AaHHbix 3toh TaOjiHiibi cjieAyeT, mto CTeneHb koh- 
BepcHH okhch yrjiepoAa B03pacTaeT npn npHMeHeHHH 
Kaa<Aoro nocjieAyioiHero H3 nepeMHCJieHHbix b Ta6ji. 3 
OKHCJIOB. B npHCyTCTBHH Si0 2 peaKHHH CO + H 2 O 

->C0 2 + H 2 He HHer. 


T a 6 ji h u a 3 

KOHBepcHH okhch vrJiepona Ha KOHTaKTax H3 
MHCTbix < kmcjiob MeTajuioe npn 500 °C 


OKHCJIbl 

CooTHouieHHe 

nap/ra3 

BpeMH KOH- 
TaKTa t, cen. 

CTeneHb 
KOHBepCHH, X 

ai,0 3 

2:1 

0,21 

0,0114 

CaO 

2:1 

o.u 

0,0553 

MrO 

2:1 

0 21 

0,1590 

Fe 2 0 3 

2:1 

0,21 

0,7140 

Fe 3 0 4 

2:1 

0,21 

0,8620 


H3 aHajiH3a ASHHbix, nojiyHeHHbix npH H3yMeHHH pe- 
aKUHH KOHBepcHH CO Ha KOHTaKTax H3 30JIbI JIHCHM3H- 
ckoto yrjiH h OTuejibHbix OKiicjiax MeTajiJiOB, 3aMene- 
ho, mto 30Jia no CBoeft 3 kthbhocth 3aiiHMaeT npoMeu<y- 
TOMHoe noJiojKeHHe Me>KAy MgO h Fe 2 0 3 . 

Ocioua mo>kho cueJiaTb bbiboa, mto npn MajioM co- 
AepHOHHH MgO B 30Jie KaTaJIHTHMeCKH 3KTHBH0H co- 
CTaBHofl MacTbio ee HBjineTCH OKHCb mejie3a. 

riOSTOMy, eCTeCTBeHHO, MO>KHO OHCHUaTb, MTO KHHe- 
THMeCKHe 33KOHOMepHOCTH, yCTaHOBJieHHbie A-'IH peaK- 
UHH (3) Ha 30Jie, He aojihchh cymecTBeHHo OTJiHMaTbCH 
ot TaKOBbix npH pafioTe Ha mhctoh okhch >Kejie3a. 

Pe3yjibTaTbi nocjieAyromHX nccjieflOBaHHH c npHMe- 
HeHHeM 30JIbI B K3MeCTBe KOHTaKTa CJiyJKaT nOATBep- 
H<AeHHeM 3TOTO nOJIOHCeHHH. 

OnuTaMH, npoBeueHHbiMH npn pa3JiHMHbix KOHuen- 
TpauHHX CO b hcxoahom ra3e, ycTaHOBjieHO, mto npn 
KOHueHTpauHHx CO npHMepHo ao 65% peaKUHH KOH- 
BepcHH okhch yrjiepoua (3) b npncyTCTBHH 30Jibi npo- 
TeKaeT no nepBOMy nopHAKy b oTHomeHHH okhch yr- 
AepoAa (pnc. 3). 

npH AaJIbHeHUieM nOBbimeHHH KOHUeHTpaUHH CO pe- 
aKUHH H3MeHHeT nopHAOK Ha HyAeBoS. HTau, pe3yAb- 
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rarbi onbiTOB no/iTBep/rmra cAe/iaHHOe paHee npe^no- 
JIOJKeHHe O TOM, UTO IiaHfx)Jiee aKTHBHbIM KOMnOHeHTOM 
30AbI HBJIHeTCH OKHCb >KeJie3a. 


OnbITbl no H3y4EHH10 BJIHJ1HH5I TEMnEPATyPbl 
HA CKOPOCTb PEAKUHH 

AKTHBHOCTb KOHTaKTOB H3 30Jibi 6bijia onpeAejieHa 
npn TeMnepaTypax: 400, 500, 600, 700° C. ripoBe^eH- 
HbiMH onbnaMH ycTaiiOBJieno, mto noBbimeHHe TeMne- 
paTypbi BM3biBaeT pe3i<oe yBeJiKueuHe ckopocth peaK- 
UHH w * h, cjieAOBareJibHo, cHAbHoe H3MeHeHHe b co- 
CTaBe KOHBepTHpoBaHHoro rasa (puc. 4, Ta6ji. 4). 

T a 6 ji h u a 4 


PeayjibTaTbi onuion KOHBepcnn okhch yrjiepona Ha KOHTaK T e 
H3 3ojibi jiHCHHaHCKHX yrjiefl npw pa3JnmHbix TeMnepaTypax 




Coc.TaB 

KOIJUepTHpOBaH- 



TeMnepa- 

COOTHO- 

iioro ra3a b oObCMiibix °/ 0 

BpeMJi 

CTeneHb 

Typa onbiTa 

mcune 




KO HTQKTa 

KOHBepCHH, 

°c 

nap/rnsa 

co a 

CO 

H a 

ceic. 

X 

400 

2:1 

2,13 

95,95 

2,00 

0,24 

0,021 

5.00 

2:1 

10,72 

78,75 

10,47 

0,21 

0,120 

600 

2:1 

16,37 

67,20 

16,43 

0,19 

0,197 

700 

2:1 

35,86 

27,74 

36,30 

0,17 

0,567 


B Tafiji. 4 npuBe/reiibi cpeAHHe SHaueHHH X, nojiy- 
ueHHbie H3 AByx hah Tpex napajuieJibHbix onbiTOB npn 
KaJKAofi H3 yKa3aHHbix TeMnepaiyp. 


wtO* 



Phc. 4. 3aBiicH- 

MOCTb CKOpOCTH pe- 
aKUHH KOHBCpCHH 
okhch yrjiepoaa ot 
TeMnepaTypbi (sojia 
IV, cooTHomeHHe 
nap/ra3=2 : 1, 
CO — 99,9% b cy- 

XOM HCXOJHOM ra3Cj 


igw 


-l 

•15 
I 

Q5 

0 D.5 < 

Phc.. 5. 3aBHCHM0CTb 
lg w peaKUHH CO-p 
-f- H 2 0 SH C0 2 +H 2 ot 
TeMnepaTypbi 



AHajiHsaMK cocTaBa KOHBepTHpoBaHHoro ra3a yera- 
hobjicho TaKJKe, uto npn bccx HCCAeAycMbix TeMnepa- 
Typax peaKUHH 2C0 = C0 2 + C He HMeeT MecTa. 

npu B3aHMOAefiCTBHH CO H H 2 0 B npHCyTCTBHH 30JIbI 
o6pa3yK)TCH TOJIbKO C0 2 H H 3 , npHTOM B SKBHMOJieKy- 
jispHbix KOJiHuecTBax corjiacrio crexHOMeTpuuecKOMy 


* CicopoeTb peaKUHH (3) BbipaxcaeTcsi kojihhcctbom ofipaay- 
romeHCJI C0 2 B MHJIJIHMOJIHX B MHHJ'Ty Ha 1 Z KOHT3KTa. 


ypaBHeHHio peaKUHH (Ta6ji. 4) . O/uraKO b npouecce 
onbiTa Hagjnouajiocb noTeMHeHue 30jih. 3to HBJieroie 
npoHcxoflHJio He 3a cueT npoTeKaHHH peaKUHH 2CO = 
= C0 2 +C, a 3a cueT c|)a30Bbix npeBpameHHH KOMno- 
hchtob b caMofi 30jie (Fe 2 03 -*■ Fe 3 0 4 ). 

ycTaHOBJieHHe CKopocTefi peaKUHH npn pa3JiHUHUX 
TeMnepaTypax no3BOJiHJio onpeueJiHTb KautymyiocH 
3Heprnio aKTHBauHH npouecca KOHBepCHH. 

Bbi'iHCJiemibie 3HaueHHH ckopocth peauunn b HHTep- 
Bajie TeMnepaTyp 400 — 700° HaHeceHbi Ha rpacjtHK 

b KoopAHHaTax (\pw, — j . 

Flo yrjiy HaKJioHa npuMofi (pnc. 5) onpeue- 
jiena KaHtymaacH SHeprHH aKTHBauHH, paBHau 
14 500 KCU/MOAb'. 

TaicuM o6pa30M, b pe3yjibTaTe npoBeueHHbix onbiTOB 
ycTaHOBJieHO, uto: 

1) aKTHBHOCTb 30JIbI AHCHHaHCKOrO yfAH, HBJIHIOmeH- 
CH eCTeCTBeHHbIM K0HT3KT0M peaKUHH KOHBepCHH OKHCH 
yrjiepoua, 33 bhcht ot couepxcaHHH okhch >Kejie3a; 

2) c yBeJiKuemieM couepjKaHHH CO b hcxoahom ra3e 
cKopocTb peaKUHH B03pacTaeT. PeaKUHH CO + H 2 OP^ 
77C0 2 + H 2 nueT no nepBOMy nopHAKy b OTHomeHHH 
okhch yrJiepOAa; 

3) b ycJioBHux noAseMHOH ra3Ht})HKauHH yrjieft pe- 
aKUHH KOHBepCHH okhch yrAepoua 6yueT npoTeuaTb tcm 
HHT eHCHBHee npn fijiaronpHHTHbix TeMnepaTypax b boc- 
CTanoBHTejibHOH 30He (500 — 700°), ueM Bbiuie Syuer 
coAep>KaHHe okhch >KeAe3a b 30Ae ra3H(|)HUHpyeMoro 
njiacTa. 

❖ 

B 3aKAioueHHe aBTop noAb3yeTCH cAyuaeM Bbipa3HTb 
6AaroAapHOCTb HayunoMy pyKOBOAHTeAio a3hhoh pa6o- 
th, npotfieccopy H. B. JIaBpoBy, a Taione HayuHUM 
COTpyAHHKaM B. B. KopoSoBy H K. B. TpHC^OHOBOH 3a 
ueHHbie coBeTbi h aKTHBHoe yuacTHe b o6cy®AeHHH 
padoTbi. 
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bypeHHe CKeavKHH Ha Bbira30BaHHoe npocTpaHCTBO 

c otSopom nepHa 

B. r. CMHPHOB, K). A. BA CHJIEBH H 

BHHHnofl3eMra3 


O HACTO^mEFO BpeMeHH CTeneHb Bbira30Bbi- 
b3hhh yroJibHoro njiacTa onpeAeAHeTCH pacneT- 
HbiM MeTOflOM nyTeM noAcnera 3anacoB yrjin, noflJie- 
>Kamnx ra3Hcj)HKau,nH na tom hah hhom ynacTKe, h no 
KOJinnecTBy noAyneHHoro c stoto ynacTKa ra3a. He- 
COMHeHHO, HTO AOCTOBepHOCTb 3T0T0 MeTOAa Hy>K- 
AaeTca b npaKTHuecKOM noATBep>KAeHHH. 

CaMbiM naAe>KHbiM cnoco6oM ripaKTHHecKOH npOBep- 
kh pacneTHoro MeTOAa onpeAeAemin cTeneHH Bbira30- 
BbiBamiH yroJibHoro njiacTa motao 6m hbhtbch bckpm- 
T«e reHepaTopa nocjie oKOHnaHHH npopecca nry rop- 
HblMH padoTaMH. Ho B CBH3H C TeM, MTO BCO OTpadO- 
TaHHbie ra3oreHepaTopbi b TeaeHHo AOAroro BpeMeHH 
npoAOAJKaioT ocTaBaTbca noA AaBAeHHeM ra3a achct- 
ByroipHX coceAHHx ra3oreHepaTopoB, bosmokhoctb 
BCKpbiTHH Taxoro ra3oreHepaTopa OTnaAaeT. 

3t 0 odCTOHTeAbCTBO AHKTyeT Heo6xOAHMOCTb HC- 
xaTb Apyrne, HandoAee npocTbie, AocraTOHHo 3({)4)eK- 
THBHbie H B TO >Ke BpeMH HandoAee 3KOHOMHHHbie ny- 
th h MeTOAbi pemeHna 3Toro Bonpoca. 

Oahhm H3 T3KHX MeTOAOB aBJifleTCH dypeHHe Ha ra- 
3oreHepaTope p«Aa ckb3>khh c OTdopoM Kepna b yroAb- 
Hoft 30He nocAe BbiraaoBbiBaHHH ym/ibHoro nAacTa. 

OcHOBHbiM npeHMymecTBOM 3Toro MeTOAa hbahctch 
B03Mo>KH0CTb ero npHMeHeHHH Ha aio6om OTpadoTaH- 
hom ra3oreHepaTope npn cpaBHHTeAbHo nedoAbuinx 3a- 
TpaTax BpeMeHH h cpeACTB. 

OAHaKO, npe>i<Ae '-i cm npHCTynHTb k ero ocymecTBAe- 
hhio, HeodxoAHMO 6 hao: 

1) co3AaTb npoTHBOBbidpocoByro apMaTypy, npHMe- 
HeHHe KOTOpOH n03B0AHA0 6bl B6CTH padOTbl B CKB3- 
H<HHe no oTdopy Kepna b ycAOBHHX ra30Boro pe>KHMa, 
Tax Kax Bee OTpadoTaHHbie ra3oreHepaTopbi Ha PIoa- 
MOCKOBHOH CT3HHHH «HoA3eMra3» npOAOAHOIOT OCTa- 
BaTbca noA ASBAeHHeM ra3a; 

2) C03AaTb CneHHaAbHble KOAOHKOBbie Tpydbl AAH 
H3BAeaeHHH KepHa k* 3 Bbira30BaHHoro npocTpaHcraa, 
odecneHHBaromHe MaKCHMaAbHbifi bbixoa KepHa c HeHa- 
pymeHHOH CTpyKTypoH h 6e3 bo3achctbhh Ha ero npo- 
MblBOHHblH KHAKOCTH; 

3) pa3pa6oTaTb TexHOAornio dypeHHH h HandoAee 
papHOHaAbHyio KOHCTpyKpHio ckb3>khh, a TaKjKe no- 
AodpaTb odopyAOBaHHe aah npoBeACHWH sthx pa6oT. 

Pa3pa6oTKoft Bcex sthx BonpocoB h 3aHHMaAacb 
AadopaTopHH Ns 11 BHHHrioA3eMra3a Ha npoTHAce- 
HHH HeCKOAbKHX nOCAeAHHX AeT. 


riPOTHBOBblBPOCOBAfl APMATyPA 

npOTHBOBbl6pOCOB3H apMaTypa H 3 A 3 BHa npHMe- 
HaeTCH b Hec})THHOH npoMbiuiAeHHOCTH npH dypeHHH 
CKB3JKKH Ha MeCTOpO>KAeHHHX C BbICOKHM nAaCTOBbIM 
AaBAcmieM aah npeAOTBpameHHH Bbidpoca na no3epx- 
HOCTb Hecj)TH HAII ra3a. KaK npaBHAO, npOTHBOBbldpO- 
coBan apMaTypa, npHMeHHeMan b necjrrsiHOH npoMbini- 


AeHHocTH, paccHHTaHa Ha BbicoKHe AaBAeHHH ra3a no- 
pHAKa 100 — 150 aru h npHMeHHeTCH rAaBHbiM o6pa30M 
TOAbKO npn noA’beMe dypoBoro HHCTpyMeHTa nocAe ra- 
3onoHBAenHH. Hto >Ke KacaeTCH KOHCTpyKirnfi Bpa- 
maroiAHxcH npeBeHTepoB, to ohh ao HacTonmero Bpe- 
MeHH eme He HMeiOT uinpoKoro npaKTHnecKoro npHMe- 
HeHHH B He4>THHOH npOMblUIAeHHOCTH. 



B ycAOBHHX nry, me AaBAeHHe ra3a b CKBaxcHHe 
cocTaBAHeT Bcero HecKOAbKO aTMoct|)ep, HeueAecood- 
pa3HO HCnOAb30B3Tb npHMeHHeMyiO B He(J)THHOH npo- 
MbiLUAeHHOCTH TH>KeAyio nporaBOBbidpocoByro apMaTy- 
py, KOTopan, k TOMy xe, He odecnenHBaeT dypeHHe 
CKB3JKHH Ha Bbira30BaHHOe npocTpaHCTBO B yCAOBHHX 
nocTOHHHoro ra30BbiAeAeHHH, 

nosTOMy b 1953 r. B AadopaTopHH Ns 11 BHHHIIoa- 
3 eMra 3 a ct. hhx. Mopo 3 oboh P. Jl. 6 ha cnpoeKTHpoBaH 
npHMeHHTeAbHO K yCAOBHHM 11 Ty AAH HCnOAb 30 B 3 HHH 
ero npn dypeHHH ckb 3 >khh Ha BbirasoBaHHoe npocTpaH- 
ctbo cnepHaAbHbiH Bpamaiom,HHCH npeBCHTep BI1-2, 
odecnenHBaiomHH KaK b npouecce dypeHHH, Tax h npn 
cnycKO-noA"beMHbix onepauHHX noAHyro repMeTH 3 aiiHio 
yCTbH CKB 3 JKHH. 

OAHaKO, He pacnoAaraa thkhm npeBeHTepoM k mo- 
MeHTy HanaAa padoT, toh *e AadopaTOpnen b 1956 r. 

6 bIA CnpoeKTHpOB 3 H H H3TOTOBAeH B MeXaHHHeCKOM 
uexe noAMOCKOBHOH CT 3 HUHH «Il 0 A 3 eMra 3 » . BTOpofl 
npeBeHTep tuna Bll-3 ,(pnc. 1); ynpomeimoH kohctpvk- 
Ahh, odecnenHBaiomHH TOAbKO nacTHHHyio repMernaa- 
AHK) yCTbH CKB 3 >KHHbI, HO n 03 BOAHK>m,HH npOBOA.HTb 
paddy no OTdopy KepHa b ycAOBHiHX ra30BHAeAeHHH 

H3 CKB3>KHHbI. 

IlpeBeHTep Bn-3 coctoht h 3 Kopnyca, BHyTpH ko- 
Toporo noMemeH BpamaromHHCH Ha poAHKax ahck, 
b na3ax KOToporo ABHraK)TCH BepxHHe h HH>KHHe Ky- 
Aa HKH. BepxHHc KyAaHKH cAywaT aah repMeTH3auHit 
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yCTbfl CKBaJKHHW BO BpeMH dypeHHH,^ a HHJKHIie — B 
npouecce cnycKO-noA'beMHbix onepapuft. 

Bo H36e>KaHHe Morymero npoH3ofl™ Bbidpoca ra3a 
Mepe3 dypHAbHbie Tpydbi, AadopaTopHefi N° 11 dbiA 
cnpoeKTupoBaH a H3roTOBAeii oAHOBpeMeHHO c npe- 
BBHTepoM odpaTHbift KAanan, coctohiuhh H3 uhahh- 
ApnuecKoro Kopnyca, BHyipn KOTOporo noMemeHbi 
iutok c nopuiHeM h npyjKHHofl. 06paTHbifl KJianaH 
MOHTHpyeTCH B HHJKHeM 38MKOBOM COeAHHeHHTI dypHAb- 
hhx Tpy6. XleftcTByn TOAbKO b oahom HanpaBAeHHH, 
oh cbo 6 oaho nponycxaeT b cKBascHHy npoMbiBOAHyio 
JKHAKOCTb, He AOnyCKaH ABIDKeHHH npOMbIBOHHOH 5KHA- 
KOCTH HAH Ta3a B odpaTHOM HanpaBAeHHH no SypHAb- 
HbiM Tpy6aM Ha noBepxnocTb. 

ABOHHblE KOJIOHKOBblE TPyBbI 

Jinn oSecneneHHH MaiccHMaAbHoro BbixoAa Kepua h 
OTdopa ero c HenapymeHHOH crpyKTypoft AadopaTo- 
pHefl Ng 11 em,e b 1954 r. 6 hah cnpoeKTHpOBaHbi cne- 
HHaAbHbie KOAOHKOBbie Tpydbi! 

а) ABOHH3H KOAOIIKOB3H THApaBAHUeCKaH Tpy- 

6a Kr-1, 

б) ABOHHaH KOAOHKOBaji npyjKHHHan Tpy6a Kn-1. 

npHAUHnnaAbi-ian cxeMa KOHCTpyKHHH abohhoh ko- 

kohkoboh Tpy6bi noKa3ana Ha pnc. 2. 


OcodeHHOCTbK) 9THX ABOHIIblX KOAOHKOBbIX Tpyd 
HBAHeTCH HaAHHHe B IIHX ICepHOpBaTeAbHblX yCTpOHCTB 
h npHcnoco6AeHHH aah yAep>KHB3HHH KepHa BHyTpH 
Tpydbi b npouecce noAteMa ee H3 CKBa>KHHbi. 

BcAeAcxBHe npocTora kohctpykuhh. sthx koaohko- 
bhx Tpyd mo>kho ne ocTaHaBAHBaTbcH na noApodHOM 
OnHCaHHH B33HMOAGHCTBH5I HX AeTaAefl. OrpaHHUHMCH 
TOAbKO odmHM 3aMenanHeM, uto KepHopBaTeAb tha- 
paBAHHecKofl Tpydbi cpadaTbrnaeT b momcht chhthh 
A aBAeHHH npoMbiBOHHOH jkhakocth, a npyxcHHHOH Tpy- 
dbi. — TOAbKO nocAe 3anoAHeiiHH xepHOM Been BHyT- 
peHHeH KepHonpHeMHoft Tpydbi, KOTOpan, noAHHMancb, 
ocBodowAaeT npyjKHHH KepHopsaTenH. IlocneAHHe 
noApe3aroT KepH 11 yjjtcpjKHBaior ero ot BbinaAaHHH 
b npouecce noAT>eMa Tpydbi H3 CKBaumHbi. 

OCOBEH HOC! W BVPE H Hfl CK BA)K H H 
HA BbirA30BAHHOE HPOCTPAHCIBO 

Onbiraoe dypeHHe cKBa>i<HH c oTdopoM KepHa b 30 He 
Bbira30BaHHoro npocTpaHCTBa c npHMeHeHHeivi npoTH- 
BOBbldpOCOBOH apM 3 TypbI H ABOHHbIX KOAOHKOBbIX Tpyd 

cneHnaAbHbix kohctpykuhh npoBOAHnpcb b 1955 r. Ha 
OTpadoTaHHOM rasorcifepaTOpe Nb 2 FIoamockobhoh 
CT anuHH «rioA 3 eMra 3 ». 

BypeHHe CKBaucHH Ha OTpadofaHHbix ra3oreHepa- 
TOpax c nojiHHM otOopom KepHa b yroAuiofl 30 He 
nocAe Bbira30BaHHH yroAbiioro nuacTa HMeeT cboh 


TexHOAorHuecKHe OcodeHHOCTH. npeJKAe Bcero cAeuyeT 
oTMeTHTb, uto THKHe CKBajKHHbi dypHTCH b ABa 3Tana. 
Ha nepBOM 3Tane dypeHHe BeueTCH cnAoniHbiM 3adoeM. 
FIpii Bbira30BbiB3HHH yroAbHoro nAacTa npOHCXOAHT 
odpymeHHe kpobah, BKAeKymee 3 a codofi oceAaHKe. 
BbiuieAexKaruHX ropHbix nopou BnAOTb ao oceAaHHH 

AHeBHOH nOBepXHOCTH. 3 th oceAaHHH BbI3bIBaiOT no- 
HBACHHe B HaAyrOAbHOH TOAIUe dOAbHIOTO KOAHHeCTBa 
TpemHH, no KOTopbiM npH dypeHHH b cKBa>KHHy H3 
Bbira30BaHHoro npocTpaHCTBa MoryT npoHHKaTb ra3bi. 
yuHTbiBan 3 to, AadopaTopneH K 2 1 1 BHHH]loA3eM- 
ra3a dbiAa pa3padoTaHa cAeAyroiuan kohctpykuhh 
CKB 3JKHH. 

C noBepxHocTH CKBaJKHHa 3adypHBaeTCH aoaotom 
13 3 / 4 " noA 1 0"-H KOHAyKTop, KOTOpbiH cnycKaeTCH 
b cKBa>KHHy Ha rAydHHy f2 — 18 m c ueAbio nepeupbi- 

THH BepXHHX HeyCTOHHHBbIX doKOBbIX HOpOA- HpH 3TOM 
6 ma npeuycMOTpeH ueMeHTa>K 3aTpydHoro npocTpaH- 
CTB3. Ha 1 0"-H KOHAyKTop . yCTaHaBAHBaeTCH HpOTH- 
BOBbidpocoBan apMaTypa. XtaAbiieHmee dypeHHe ckb 3- 
u<HHbi BeueTCH aoaotom ^U" noA 6"-yio odcaAHyio 
KOAOHHy c codAioAeHHeM npaBHA ra30Boro pe>KHMa Ha 
CAyuafl B03MOKHoro Bbidpoca ra3a npn npoHHKHOBeHHH 
ero b CKBa>KHHy no TpemHHaM, o6pa30BaBuiHMCH npH 

OCeAaHHH HaAyrOAbHOH TOAIUH. PAydHHa CKBa>KHHbI 

b xa>KAOM OTAeAbHOM cAyuae onpeAeAneTCH rAydHHOH 
3aA-eraHHH yroAbHoro nAacra c 
T3KHM pacneTOM, HTOdbl 3adoH 
CKB3>KHHbI He AOXOAHA AO KpOB- 

ah yroAbHoro nAacTa Ha 1,5 — 
2,0 m, a daiHMaK 6 "-h odcaAHoii 
KOAOHHbi 6 ha dbi nocauceH B 
HaAyroAbHbie rAHHbi. nocue 
cnycxa odcauHon koaohhm Ha 
3Ty rAyduHy 3aTpydHoe npocT- 
paHCTBO b ucahx repMeTH3auHH 
AOA>KHO dblAO UeMeHTHpOBaTbCH. 

OAHano npu dypeHHH nepBbix ure ckb 3 >khh sth 
npeAnoAOJKeHHH He noATBepAHAHCb. HnKaKHX npH3- 
H3K0B HOHBAeHHH Ta3a B CKB3ACHHaX He dblAO odHa- 
pyXKeHO. 3 t 0 OdCTOHTeAbCTBO n03BOAHAO SIia'IHTeAbHO 
ynpOCTHTb KOHCTpyKUHIO CKB35KHH, HCKAIOUHB npHMe- 
HeHHe 10"-ro kohayktop a , noAHbrn ueMeHTa>K 3aT- 
pydHoro npocTpaHCTBa 3aMeHHTb uacTHbiM, a b oTAeAb- 
Hbix-cAyuanx uauce npHMeHHTb TaMnonajK rycTbiM tah- 
HHCTblM paCTBOpOM. 

TaKHM odpa30M, Bee nocAeAyroiUHe CKBa>KHHbi Ha 
Bbira30BaHHoe npocTpaHCTBo Ha nepBOM 3Tane dbiAH 
npodypeHbi oahhm AHaMeTpOM AOAOTa nou 6"-yio hah, 
b oTAeAbHbix cAynanx, nou 8"-yio odcaAHbie koaohhh 
Tpyd. ; ' 

,Hah dypeHHH CKBau<HH Ha Bbira30BaHH0e npocTpaH- 
cTBo-dbiA'HcfioAb30BaH dypoBOH CT3HOK BA-40, 4 I / 2 "-bie 
dypHAbHbie Tpydbi 11 cooTBeTCTByromHH HHCTpyMeirra- 
pHH. - 

BypeHHe Ha btopom STane npeACTaBAneT codon, no 
cpaBHeHHio c odbiuHbiM dypeHHeM c OTdopoM KepHa, 
doAee cAOACHbift npouecc npn cnemupHuecKnx ycAO- 
BHHX, SaKAIOHaiOIUHXCH B TOM, HTO npil BCKpbITHH 
yrOAbHOH 30 Hbl HAH Bbira 30 BaHH 0 r 0 npocTpaHCTBa 
nponcxoAHT Bbidpoc ra 3 a H 3 CKBau<HHbi npu ASBAe- 
hhh, i<aK noKa 3 aAH 3 aMepbi, ao 0,6 am. 

3 to HBAeHHe HaCTOAbKO OCAOJKHHeT ASAbHeHIUKH 
npouccc dypeHHH, uto de3 npHMeHeHHH onucaHHoH Bbi- 
me npoTHBOBbidpocoBOH apMaTypbi npoAQAJKeHHe 
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b cKBa>KHHe pafioT no oi6opy KepHa ciaHOBHJiocb He- 
B03MO>KHbIM. 

06opyAOBaHHe yCTbH CKBajKHHbl npOTHBOBbl6pOCO- 
boh apMarypon npoH3BOAHJiocb b cjieayioineH nocjie- 
AOBaTeJIbHOCTH. 

BHaqajie Ha oScaAHoft KOJiOHHe Ha (JbnaHueBOM coe- 
AHHeHun 3aKpenjiHJiacb oSbiHHaa 3aABH>KKa Jly^ao. 
Ha 3aflBH>KKy, Toace Ha cjwiaHueBOM coeAHHeHHH, ycTa- 
HaBJiHBajicH npeBeHTep BFI-3. IlpeBeHTep KajKAbiH 
pa3 ao ero ycTaHOBKH Ha CKBaxcHHy noABeprajicn nooi- 
hoh pa36opKe h caMoft TmaTeJibHoft peBH3HH. Bee 
ero nacTH npoMbiBajmcb, CMa3biBajincb h paSoia hx 
npoBepnjiacb BpynHyio. FlpeBeHTep ycTaHaBAHBajica 
Ha cKBa>KHHy TOJibKO nocjie Toro, KaK ahck ero cbo- 
6 oaho BpamajicH ot pyKH, a KyjianKH, ocoSeHHO 
HH>KHHe, cbo 6 oaho, 6e3 3aea;aHHH ABHraAHCb b na3ax 
/IHCKa. 

B HH>KHee 3aMKOBoe coe^HHeHHe fiypnJibHbix Tpyfi 
BMOHTHpOBaJICH o6paTHbift KJianaH, 


ripn npHMeHeHHH ABoimhix kojiohkobbix Tpy6 
H3BJieneHH3 KepHa H3 Bbira30BaHHoro npocTpaHCTBa 
co6jnoflajicH cJie^yiomKH TexHcuiorHqecKHH pe>KHM: 

1) hhcjio odopoTOB HHCTpyMeHTa — 100 — 150 o6/mhh; 

2) aaBJieHHe Ha KopoHKy — 800 — 1000 kz; 

3) KOJiHqecTBO noAaBaeMOH npoMbiBOHHoft jkhako- 
cth — 30 — 50 a/muh ; 

4) npouecc OypeHHH npoBOAHJicn 6e3 pacxaatHBa- 
hhh, t. e. 6e3 OTpbiBa HHCTpyMeHTa ot 3a6oa; 

5) bo H36e>KaHHe BbinaaaHHH KepHa kq kojiohkoboh 
T pyObi npn noA"beMe ee H3 CKBawHHbi, noAteM npoH3- 
boahjich njiaBHO, 6e3 phbkob h ya.apoB 3aMKOBbix 
coeflHHeHHH 0 poTop hjih 3JieBaTop, a TaxjKe 6e3 
06CTyKHB3HHH pe3b6 OypHJIbHbIX Tpy6 npH. HX pa3BHH- 
HHBaHHH; 

6) Rjin fiojibiueft rapaHTHH yAeparaHHH KepHa b ko- 
aoHKOBoft Tpy6e nepeA noAT-eMOM ee H3 CKBa*HHbi 
npoH3BOAHJiocb OypeHHe Ha 20—30 cm Bcyxyio c no- 
cjieAyioiueH 33 thpkoh. 


Pa3pe3 yrojibHoro njiacta no cKBa>KHHe 3 noA3eMHoro ra3oreHepaTOpa JVa 2 


XapaKTepHCTHKa yro/ibnoro njiacta ao Bura30BUBaHHH 


Pa3pe3 n/iacra ao 


Bbira30BbiBaHHH 


X « 



Pt3pe3 naacra 
no KepHy noc^e 
BL>ira 30 BUBaHHH 


XapaKTepHCTH- 
Ka yrojibHoro 
njiacTa noc.ie 
Bbira30BUBa- 
HHH 


Tama 


yrjiHCTbift aprmuiHT 

yroab ryMycoBWH MaTOBbift 3epHHCTbift naoTHbifi 

yroab ryviycoBbifl MaTOBbift HeacHO-uiTpHXOBaTbifl naoTHbifi 

yroab rvMycoBbiH MaioBbifl c iabHo raHHHCTbifi naoTHWH 

yrjiHCTbift aprnaaHT caioaHCTbift naoTHbifi 


yroab ryinycoBbift MaTOBbift 3epHHCTbiii naoTHbift 


yroab ryMycoBbift MaioBbitt 3 epHHCTbifi caa(5bift c npocaoflK. 
cepoii ranHbi 


yroab ryMycoBbift MaTOBbift uiTpuxoBaTbift naotHbift 


fauna cepaa naotHaa 


yroab ryMycoBbift MatoBbifl 3epHHCiwft naoTHbift 




47,40 

TaHHa 

49,50 



ripoBaa 

1,5 M 

51,00 


51,70 

MaTepHaa 

MOKpoft 

saoa^KH 

52,50 

TaHHa 

53,25 

yroab 

53,40 



npHMSiaHH!. 1) paape3 cocuBJieH no cKBaaomaM 957; 945; 
6) cpoAHiiH raySana oScaaKH— 51,20 M. 
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KpoMe Tofo, b npouecce cnrdopa KepHa H3 Bbira3o- 
BaHHoro npocTpaHCTBa, He33BKcnMo ot ycTaHaBJiHBae- 
moh Ha cKBa>KHHe npoTHBOBbidpocoBOH apMaTypbi, 
/ {OJDKeH co6^K)iiaibCfl ra30Bbm pernuM paOora. 

B 1955 r. onbiTHbie paSoTbi no H3BJieneHino KepHa 
H3 Bbira30BaHHoro npocTpancTBa 6 mah npoBeaeHbi Ha 
rnecTH CKBa>KiiHax Ha ra3oreHepaiope N° 2 Hoamo- 
ckobhoh CT3HH.HH «noA3eMra3». npH npOBe^eHHH onbiT- 
hhx pa6oT 6 hah npoBeflenbi HcnbuaHHH npoTHBOBbi6- 
pocoBoft apMaiypbi, abohiihx koaohkobhx Tpyd pa3Hbix 
KOHCTpyKUHH, a TaKHCe CnOCOfiOB nOArOTOBKH h ahk- 
BnaauHH CKBaxtHH nocjie npoBe/ieHHH onbiTHbix pa6oT, 
BKjnonaa H3BJieneHne oOcaAHbix koaohh H3 sthx 
CKB3JKHH. 

llpoBefleHHbie paOora noxasajiH', hto pa3pa6oTaH- 
Haa Jia6opaTopHefl N° 11 BHHHnoA3e,Mra3a npoTH- 
BOBbi6pocoBafl apMaTypa Bnojine Mo>KeT 6biTb Hcnojib- 
30BaHa npH AaAbHeftmeM 6ypenHH ckb3>khh Ha Bbira- 
30B3HH0e npOCTpailCTBO. 

OTcyTCTBHe ra30BbweJieHHfi npn 6ypeHHH CKBajKHH 
£0 KpoBJiK< yroJibHoro njiacTa yKa3HBaeT Ha coxpaHe- 


Hue crnoiiiiiocTH BbirueJieJKamHx ropm.ix nopoA, c.o- 
ctohhi,hx H3 cyrjiHHKOB h saAeraionuix HH>Ke nepeMe- 
JKaiOLHHXCH MeHTAy C 06 ofl TAHH, neCKa, H3BeCTHHK0B, 
necnaHHKOB h AP-, ato no3BOAneT ynpocraTb KOHCTpyK- 
HHIO C3M0H CKBHJKHHbl. 

noAyneHHbie npH npoBeAeHHH onbiTHbix pa6oT noAo- 
jKHTeAbHbie pe3yAbTaTbi no3BOAHAH AerajibHo pa3pa- 
6oTaTb HawSoAee panHOHaAbHHH cnoco6 H3BAeneHHH 
KepHa H3 Bbira30BaHHoro npocTpaHCTBa b ycAOBHflx 
riOAMOCKOBHOH CTaHH,HH «FIoA3eMra3» h HanHcaTb pa- 
Sonyio HiHCTpyKUHio no 6ypeHHio sthx ckb8>khh c npH- 
MeHeHHeM BbimeonHcaHHbix HHCTpyMeHTOB. 

Pa3pa6oTaHHbiH AaSopaTopneH N° 11 BHHHrioA- 
3eMra3a cnoco6 6ypeHHH ckbbjkhh c H3BAeneHHeM Kep- 
Ha H3 Bwra30BaHHoro npocTpaHCTBa no3BOAHT npn 
cpaBHHTeAbHO He6ojibmHX 3aTpaTax BpeMeHH h cpeACTB 
npocneAHTb raydoKo b HeApax 3eMAH p^A HBAeHKH, 
conyTCTByiomHX npoueccy nry h paHee HeAocTynHbix 
AAH Ha6AK>AeHHH, ho coBepmeHHO HeodxoAHMbix aah 
peuieHHa paAa BonpocoB, CBa3aHHbix c AaAbHeftniHM 
coBepmeHCTBOBaHneM npouecca nry. 


KoHTpojib npM HanpaBjieHHOM SypeHHH 
h npHMeHeHwe MaccneKTpOMeTpa aah aHa.iii 3 a ra 3 a nry 

HoKtn. mexH. Haytc tipo$. H. H. UiyMHJIOBCKHfi, Hand. mexn. naytc r. r. APMOJlbHYK 

HAT AH CCCP 


AK H3BECTHO H3 npeAiuecTByiow,Hx pa6oT b stoh 
o6AaCTH HliCTHTyTa aBTOMaTHKH H TeAeMeXaHHKH 

AH CCCP (MAT) h HHCTHTyTa MaoiHHOBeASHHH h 
aBTOMaTHKH AH yccp (HMA), KOHTpoAb npn Ha- 
npaBAeHHOM 6ypeHHH ckbhjkhh Ha CTaHiinax «noA- 
3eMra3» oxBaTHBaA cAeAyiomne BonpocH: 

1) aBTOMaTHaecKHH KOHTpoAb b npouecce caMoro 
6ypeHHa yrAa HaKjioHa h a3HMyTa cKBa>KHHbi; 

2) 3BTOMaTHKeCKHH KOHTpOAb 3a nOAOJKeHHeM AOAO- 
Ta b yroAbHOM nAacie; 

3) KOHTpoJib 3a MecTonoAO>KeHHeM noA3eMHoro 
onara; 

4 ) aBTOMaTHHeCKHH KOHTpOAb 3 a COCTaBOM ra3a 
nry npH noMoui,H MaccneKTpOMeTpa. 

ABTOMATHHECKHH KOHTPOJlb yrJIA HAKJIOHA 

H A3HMyTA CKBA)KHHbl B nPOU,E€CE ByPEHH5I 

B JlbBOBCKOM 4)KAHaAe HAT AH CCCP, a 3aTeM 
b C 03A&HH0M Ha ero 6a3e HMA AH yCCP coBMecTHO 
c KoHTopofl onbiTnoro nanpaBJieHnoro fiypeHHH 
(KOHB) TAaBnoA3eMra3a b JlHCHnancKe 6 biah pa3- 
pa60TaHbi CAeAyiomne BapnaHTbi ycTpoficTB aah koh- 
tpoah, npoineAiuHe npoH3BOACTBeHHbie HcnbiTaHHH: 

а) aBTOMaTHHeCKHH H3MCpHTeAb yTAa HaKAOHa 
c 6ecKa6eAbHofl cBH3bro aah Tpy6 AHaMeTpoM 80 mm; 

б) aBTOMaTHnecKKH H 3 MepHTeAb yrAa HaKAOHa 
c SecKafieAbHOH c.BH3bio aah Tpy6 AHaMeTpoM 60 mm; 

B) aBTOMaTHHeCKHH H3MepHTeAb C Ka6eAbHOH 
h c 6ecKa6eAbHOH cBH3bra yrAa HaKAOHa h a3HMyTa 
CKBaiKHHbl. 


Bee H3MepeHHH ocymecTBAA iotch nepnoAiweCKH npH 

0CT3H0BKe Ha BpeMH K'3MepeHHH OypeHHH CKB3>KHHbI. 
npH 3TOM BKAIOAeHHe H3MepHTeAbHbIX yCTpoficTB OCy- 
mecTBAHeTCH c noBepxHOCTH 6e3 noAteMa 6ypHAbHoro 
HHCTpyMeHTa. 

npoBeAeHHbie paSoTbi c sthmh ycTpoiiCTBaMH b npo- 
H3BOACTBeHHbIX yCAOBHHX A3AH nOAOHCHTeAbHble pe- 
3yAbTaTbi. OAHaKo ao HacTonmero BpeMeHH npoMbiui- 
AeHHocTb He o6ecneneHa HeoSxoAHMbiM koahhcctbom 
paSOHHX KOMnAeKTOB STHX yCT3HOBOK. 

ABTOMATH4ECKHH KOHTPOJlb 3A nOJIO)KEHHEM 
AOJIOTA B yrOJIbHOM nJIACTE 

nepBOHanaAbHo nocTaBAeHHan 3aAana cBOAHAacb 
K OnpeAeAeHHK) MOMeHTa BbIXOAa CKBa>KHHbI H3 yroAb- 
hoto nAacTa h HanpaBAeHHH stoto BbixoAa npndopaMH, 
npHroAHbiMn K HcnoAb30BaHHio b npopecce 6ypeHHH 
6e3 noAbeMHO-cnycKOBbix onepau,HH. Pa6oTa npoBOAH- 
Aacb HAT AH CCCP coBMecTHO c KOHB b JIhch- 
HancKe. 

ycTaHOBAeHHaa pa3HHiia b yAeAbHOM sAeKTpHnecKOM 
COnpOTHBAeHHH yTAH H OKpyjKaiOLUHX nOpOA B paHOHe 
JlHcnnaHCKa 

(pyrafl — 250 500 OMM, p n0 poflbi — 12 40 OMM ) 

no3BOAHAa B3HTb b ocHOBy pa3pa6aTbiBaeMoro MeTOAa 
onpeAeAeHiie SAeKTpHnecKoro yAeAbHoro conpoTHBAe- 
hhh b nAacTe, OKpy>KaK)ii],eM 6ypHAbHbiH HHCTpyMeHT. 

TmaTeAbHbiH aHaAH3 reot|)H3HHecKHx KapoTTaniHbix 
MeTOAOB noKa3aA, hto ohii He AaiOT noAHoro pemeHHH 
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ttocTaBJieHHOH aajtaMH h He MoryT dbiTb HcnoAb30BaHbi 
b A3hhom cjiynae. 

PaflHOaKTHBHbie MeTOAbI HCCAeAOBaHHfl, B CHJiy 
CBoeft cneuHtJniKH, b tot nepnoA H3 mh He paccMaTpH- 
BaJlHCb. 

Bbui pa3pa6oT3H mctoa, ncnoAb3yioiu,HH oahh 
CKOA b3Hiu,HH ajieKTpoA, pacnoAoxceHHbiH HenocpeACT- 
BeHHo Ha 6ypoBOM iiHCTpyMeHTe » coeAHHHiomHHCH 
C H3MepHTeJIbHOH yCTaHOBKOH Ha AHeBHOH nOBepXHOCTH 
OAHOJKHAbHbIM Ka6eA6M. MeTOA IipHMeHHJICH npH Typ- 
6 hhhom 6ypeHHH cKBaxoiH AHaMeTpoM ao 150 — 190 mm, 
a 3aTeM AOAXteH 6 ma SbiTb npHMeHeH h k KpeAHyc- 
HOMy SypeHHio CKBaxiK'H AnaMeTpOM ao 60 mm. B 
OCHOBy 6bIA nOJIOJKeH MeTOA CKOAb3HIH,erO KOHT3KT3 
aah onpeAeJieHHH yAeJibHoro conpoTHBAeHHH onpy- 
Htaromero SAeKTpoA njiacTa no H3MepneMOMy nepexoA- 
HOMy COnpOTHBJieHHK). 

BeJiHHHHa nepexoAHoro conpoTHBjieHHH ajieKTpoAa, 
HMeiomero njiocKyio KpyrAyio nJiacTHHy AnaMeTpOM D, 
onpeAeJiaeTCH no cJiopMyAe 


R 


2,1 D 


, OM, 


(0 


rAe R — conpoTHB/ieHne, om\ 

p — yAe^bHoe conpoTHBAeHHe, om-m-, 

D — AHaMeTp, m. 

npH a^eKTpoAe AnaMeTpOM 0,01 m h npn yAeAb- 
HblX COnpOTHBJieHHflX p yrJIfI = 250 OM. ■ M H p n0 po fl bi = 
= 20 om-m Be^iHMHHa nepexoAHoro conpoTHBAeHHH R 
noAynaeTca paBHoft 

R yrjlx S 1 1 900 OM H Rnopoau = 950 OM. 

npn nHTaHHH uenn SAeKrpoAa HanpHJKeiiHH b 10 s 
tok b 9TOH uenn noAynaeTCH cooTBeTCTBeHHO paB- 
HHM / yr4a = 0,9 < 10 -3 a, /„ opoabi=l0 10- 3 a. 

B 3tom cAynae b KanecTse H3MepHTeAbiioro np«6opa 
MOHieT 6bITb HCnOAb30B3H o6b[KHOBCHHbIH nepeHOCHblH 

yKa3biBaiom,HH hah ca- 
MOnHLUymHH MHAAH3M- 
nepMeTp. 

Tax KaK rAHHHCTblH 
pacTBop uiyHTHpyeT 

njiacT, oKpyjKaiomHH 
ajieKTpoA, h HapyuiaeT 
pe^KHM Toxa b uenn, 
npHHHTbl Mepbl 6opb6bI 
c 3 thm HBJieHHeM nyTeM 
C03A3HHH BOKpyr SJieK- 
TpOAa pe3HHOBOH SKpaHHOH njiaCTHHKH. 

Ha npaKTHKe 6biAa ncnoAb30BaHa CAeAyioman koh- 
CTpyKUHH sjieKTpoAa, noKa3aHHan Ha pnc. 1. 

JTAH H36e>KaHHH HBAeHHH 3AeKTpOAH3a uenb SAeKTpO- 
Aa nnTaeTCH nepeMeHHbiM tokom npoMbiuiAeHHOH nacTO- 
Tbi. B pe3yjibTaTe 6bma npnHHTa cxeMa H3MepeHHH, 
H3o6pa>KeHHaH Ha pnc. 2. 

JTah pemeHHH Bonpoca o HanpaBJieHHH BbixoAa 
CKBa>KHHbi H3 yrAH b nopoAy b uenb 3JieKTpoAa 6 ha 

BBeAOH pTyTHbift npepbiBaTejib, pa3pbiBaK)m,HH uenb 

npn onpeA&aeHHOM noAOJKeHHH 3AeKTpoAa b npocT- 

paHCTBe, H, B naCTHOCTH, OTHOCHTeJIbHO HanpaBJieHHH 
njiocKOCTH npocTHpaHHH njiacTa. 

npn BpameHHH OypoBoro HHCTpyMeHTa coBMecTHO 
co BCTpoeHHbiM c hhm sjieKTpoAOM, nocAeAHHH KacaeTCH 
pa3AHHHbIX yqaCTKOB CTeHKH CKBajKHHbl H B 33BHCK'- 
mocth ot yAeJibHoro conpoTHBjieHHH njiacTa b Mecie 



Pnc. I. VcTpOHCTBO SJleKT- 
po.ua: 

1 — npoBOfl; 2 — pe3HHa; 3 — 
a^eKTpoA (JiaTyHb) 


Cent) 


KacaHHH ycTaHaBAHBaeTCH CHJia TOKa b iieirn s/ieKTpO- 

Aa. npH H3BeCTHOM HanaAbHOM nOAOHteHHH SAeKTpOAa, 
onpeAejmeMOM momchtom pa3pbma uenn pTyTHbiM 
npepbmaTeAeM, Mbi noAynaeM H3MeHeHHe cham toio 

B 3aBHCHMOCTH OT yrAOBOTO 
nOAOJKeHHH SAeKTpOAa B 
npocTpaHCTBe. Ecah mm 6y- 
AeM npOH3BOAHTb 3anHCb 
Ha ahckoboh AHarpaMMe, 
AeAaK)in,eH oahh noAHbift 
ofiopOT 3a OAHH 060p0T 
3AeKTpoAa bo BpamaiomeH- 
CH 6ypHAbHOH yCTaHOBKe, 
TO Mbi nOAyHHM 3anHCb TO- 
Ka b BHAe KpyroBOH AHa- 
rpaMMbl, CBH33HHOH C HO- 
AOJKeHHeM SAeKTpoAa b 
npocTpaHCTBe. Momcht >Ke 
pa3pbiBa nenn asct HaM 
OpHeHTHpOBKy OTHOCHTeAb- 
ho BepxHero hah HH>KHero 
nOAOJKeHHH SAeKTpOAa H 
no3BOAHT onpeAeAHTb Ha- 
H3 yroAbHoro nAacTa. IlpH- 



Phc. 2. CxeMa H3MepeHHH : 

1 — TpaHctJjopMaTop; 2 — 3a3e.M- 
jieHae Ha noBepxHOCTH; 3 — mhji- 
jmaMnepMerp; 4 — H3MepHTejibHbifl 
ajieKTpOA; 5 *— Ka6ejib; 6 — pTyT- 
Hbift npepbisaTejib 

npaBAeHHo BbixoAa 6ypa 


Mep thkoh KpyroBOH AnarpaMMbi npeACTaBAeH Ha 
pHC. 3. 

B 1954 r. b HAT AH CCCP 6ma H3roTOBAeH onbiT- 
HbiH o6pa3eu Tanoro caMonHmymero npnSopa c ahcko- 


P 70 ° 



Pnc. 3. KpyroBaa nnarpaMMa 

boh AnarpaMMOH a^h 3anncH KpyroBbix AHarpaMM. B 
3 tom onHTHOM o6pa3H,e yrAOBoe nepeMemeHHe AHar- 
paMMHOH 6yMarn 6 mao CHHxpoHH3npoBaHo c Bpame- 
HHeM SypoBoro HHCTpyMeHTa hah c ero AHHeflHbiM 
nepeMemeHHeM c noMombio ceAbCHHOB. npn6op mot 
6bITb npncnOCo6AeH AAH H3MepeHHH OAHOH H3 AByX 
BeAHHHH: ah6o TOKa I b uenn SAeKTpoAa c npeAeAaMH 
H3MepeHHH 6, 15, 30, 60 h 120 Ma, aah nero 6biAa 
npeAycMOTpena KOMneHcauHOHHaa cxeMa HGMepeHHH, 
ah6o nepexoAHoro conporaBAeHHH c npeAeAaMH H3Me- 
peHHH ot 200 ao 6000 om c noMombio moctoboh cxeMbi. 
npnSop no3BOAHA onpeAeAHTb h 3anHCbmaTb 3HaneHHH 
Toxa I hah conpoTHBAeHHH R KaK b nponecce caMoro 
6ypeHKH, KorAa yrAOBOH noBopoT AHarpaMMHOH 6yMarH 
HBAHACH (jjyHKUHeH npOXOAKH (AHHaMHHeCKHe H3Mepe- 
hhh), TaK h npn MeAAeHHOM noBopoTe 6ypoBoro HH- 
CTpyMeHTa Ha OAHH oSopOT AAH CHHTHH KpyTOBblX 
AHarpaMM (cTaranecKHe H3MepeHHH) . 

Tan KaK MeTOA kohtpoah 3a noAo>KeHHeM AOAOTa 
b yroAbHOM nnacTe npeAycMaipiiBaA HaAHnne oaho- 
JKHAbHOH CBH3H 3ACKTpOA3 C H33eMHbIM yCTpOHCTBOM, 
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to cepbe3Hoe BHHMame dbixo yAexeHo kottcTpyKUHH 
KadeJIbHbIX COeAHHHTCJIbHbIX My(j)T, KOTOpbie n03BOAHAH 
6 hi dbierpo ocyiuecTBJiHTb pasneM h coeAHHeHHe OTpe3- 
kob KadejiH npH aocthjkchhh HaAe>KHoro KOHTaKTa bo 
B peMH cnycKo-noA'beMHbix onepamni. KOHB pa3pa- 
doTaxa KOHCTpyKUHio t3khx KadexbHbix coeAHHeHHH, 
ycneuiHo npomeAinyio npoH3BOACTBeHHbie ncnbiTaHHH 
h no3BOJiHiomyK) npH KOHTpoJie 3a nojiojKeHHeM AOAOTa 
b yroJibHOM njiacTe: 

1) npHMeHHH yKa3biBaiom,He MHXXHaMnepMeTpH, ocy- 

meCTBJIBTb BH3yaJIbHbIH KOIITpOAb 3a TOKOM B HenH 
SAeKTpoAa; 

2) HcnoAb3yH caMonumymHH npudop c ahckoboh 
3anHCbio, ocymecTBJiHTb 3anHCb Toxa b uenn axeKTpoAa 
hah nepexoAHoro conpoTHBxeHHH b ero 30He Kax bo 
B peMH SypeHHH (xHHaMHHecKHe H3MepeHHH) , Tax h 
npn ocTanoBKe dypeiiHH npH mcaxchhom noBopoTe ao- 
AOTa Ha oahh nojiHbiH odopoT (cTaTHxecKHe H3Mepe- 
hhh). 

K COJKaAeHHK), 3TH B03MO>KHOCTH He peaXH3yiOTCfl 
npOMblUIJieHHOCTbK), TJiaBHblM 0dpa3OM, H3-33 OTCyTCT- 
bhh npoMbimjieiiHo ocBoeHHbix aah aToro npHdopoB. 

KOMBHHHPOBAHHblE KOHTPOJlbHblE YCTAHOBKH 
AAA OnPEAEAEHHA yrJIA HAKJIOHA CKBA>KHHbI 
H nOAOACEHHA AOAOTA B yrOAbHOM nAACTE 

K o m d h h h p o b a h h a h ycTanoBKa c a h c- 
kobhm caMOHHiuymHM h p h 6 o p o m. B pe- 
3yAbTaTe npoBCAennbix b 1955 r. padoT HAT AH 
CCCP h HMA AH YCCP dbi a pa3padoT3H h H3ro- 

TOBAeH OnbITHblH 0dpa3eH, KOMdHHHpOBaHHOH KOHTpOAb- 
hoh ycTaHOBKH, npeAHa3iiaqeHHoft aah H3MepeHHH yrxa 
Haiuiona cKBaacHHbi no cxeMe HMA AH YCCP h aah 
onpeAeAeHHH noAo>KeHHH Aoxora b yroAbHOM nAacre 
c npHdopoM aah ahckoboh 3anHCH no cxeMe HAT 
AH CCCP. 

YcTanoBKa dbiAa BbinoAHena nepexBH)KHOH hah ne- 
peHocHofl h npeAHa3HaneHa aah noMemeHHH b dyAKe 
MacTepa. 

BHH3y dypHAbHofi ycTaHOBKH noMemeHbi asthhk 
Aah onpeAeAeHHH yrAa HaiKAOHa h axeKTpoA aah 
onpeAeAeHHH noxoxceHHH aoaot3 b yroxbHOM nAacTe. 
H ra h Apyran cxeMbi rxydriHHOH nacra noAKAioqa- 
iotch k odmeMy OAHOJKHAbHOMy KadeAio nepe3 piyT- 
Hbie npepbiBaTeAH thkhm odpa30M, hto, xorAa 3Aex- 
TpoA noAKAroqeri, cxeMa c A3 thhkom aah onpeAeAeHHH 
yrAa Haic/iona ot xadexfl oTcoeAHHeHa h HaodopoT. 

npH OTKAOHeHHH nepeKxroqaTexH BAeBO noA3eMHan 
nacTb ycTpoflcTBa no xtexaiiHio motkct dbiTb noAKAio- 
neHa k H33eMH0My ycTponcTBy aah onpeAeAeHHH yrAa 
HaKAOHa CKB3>KHHbI. IlpHHHTaH AAH H3MepeHHH Bpe- 
MHHMnyAbciiaH CHCTeMa ycTpoeHa Tax, hto cHH3y 
no KadeAio noAaioTCH Asa HMnyAbca, BpeMH Mexmy 
KOTOpbIMH nponOpUHOHaAbHO yTHy HaKAOHa CKBaXKHHbl. 
BocnpHMHMaeMbie nepe3 peAe sth HMnyAbCbi bkaio- 
naiOT Ha3eMHyio nenb, nHTaeMyio ot ce™ nepeMeHHoro 
TOKa nepe3 KynpoKCHbie BbinpHMHTeAH. 

npoxoAHiAHH b 3thx cxynanx qepea Apyroe peAe 
tok 3acT3BAHeT nocAeAHee cpadarbiBaTb, npuneM npn 
nepBOM ero cpadaraBaHHH BKAionaeTCH yKa3biBaiomHH 
npndop rana cexyHAOMepa, a npn BTopoM cpadaraBa- 
hhh< npndop ocTaHaBAHBaeTCH. Ytoa otkaohchhh no- 
CAeAHero 33 bhcht ot bpcmchh Mexcay AByMH onepeA- 
hhmh HMnyAbca mh, a nocxcAHHe, xaK dbiAo CKa3aHO, 
CBH33HO C yrAOM HaKAOHa. 


I Ipn oTKAoiieinm nepeKAionaTCAH nnpano rio/uiCM- 
Han nacTb noAKAionaeTCH k Ha3eMHofi nacra ycTaHOB- 
kh, npeAHa3HaneHHOH aah H3MepeHHH noAoxceHHH ao- 
AOTa b yroAbHOM nnacTe npn noMomu ahckoboto caMO- 
HHiuymero npndopa. T adapHT ycTaHOBKH 800 X 650 X 
'X350 mm\ Bee — 50 — 60 ks. 

MaxoradapHTHan KOMdHHHpoBaHHan 
ycTanoBKa c JieHTo?HHM c a m o n h m y- 
m h m npndopoM. B ueAHx MaKCHMaxbHoro yMeHb- 
nieHHH radapHTa npHdopoB dbix pa3padoTaH h H3ro- 
TOBJieH onbiTHbiH odpa3eu. MaxoradapHTHOH kom6h- 
HHpOB3HHOH yCT3H0BKH AAH H3MepeHHH yrAa HaKAO- 
Ha h noAo>KeHHH AOAOTa b yroAbHOM nAacTe. B stoh 
ycTaHOBKe ahckob3h nacTb 3aMeHeHa achtoahoh h 
H cnoAb30BaHbi cneiiHaAbHbie MaxoradapHTHbie caMO- 
nHiuym,He npadopbi (AeHTOHHaa 3anncb npeAnonTH- 
TeAbHa, Tax Kax nacTan CMeHa ahckoboh AnarpaMMbi 
Bbi3MBaeT HeKOTopbie 3KcnAyaTanH0HHbie HeyAodcTBa). 

BexHHHHa nepeABHXKeHHH dyMara npn cooTBeTCT- 
ByiomeM nepeKAioqeHHH uenn ceAbCHHOB ct3hobhtch 
nponopuHOHaxbHbiM hah BeAHHHHe norpyjKeHHH dy- 
pnxbHoro HHCTpyMeHTa (npH AHHaMHnecKHx H3Mepe- 
HHHX), HAH nOBOpOTy dypHAbHOTO HHCTpyMeHTa BOKpyr 
ero och; OTKAOHeHHe CTpeAKH npndopa noAyqaeTCH 
npOnopn,HOHaAbHbIM BeAHHHHQ nepeXOAHOTO COnpOTHB- 
AeHHH R. IlpHHu,HnHaAbHaH cxeMa ycTaHOBKH Ta xce, 
hto h ycTaHOBKH c AHCKOBbiM caMonHiuymHM npndo- 
POM, TOAbKO 3anHCb OCyiAeCTBAHeTCH Ha AHCKOBOH, a 
He Ha AeHTOHHOH AHarpaMMe. 

T adapHT ycTaHOBKH 530X350X350 mm; Bee — 20 ks. 

rfepeHHCxeHHbie npndopbi hbahiotch HHepuHOHHbiMH 
h He MoryT oTpaxraTb AeftcTBHTeAbHbie 3HaneHHH tokob 
HAH COnpOTHBAeHHH npH OnpeAeAeHHH nOAOJKeilHH AO- 
AOTa b yroAbHOM nxacTe. HcnoAb30BaHHe hx aah 
KOHT pOAH B npOH,eCCe dypeHHH 33TpyAHHTeAbHO H He 
n03BOAHeT TOHHO OTp33HTb H3MepHeMbI6 BeAHHHHbl. 
Rjin noAyneHHH doxee tohhhx pa3yxbTaTOB npuxo- 
AHTCH npOH3BOAHTb KOHTpOAb npH MeAAeHHOM Bpa- 
meHHH dypoBoro HHCTpyMeHTa. C uexbio yMeHbmeHHH 
HHepUHOHHOCTH CaMOnHIHyUlHX yCTpOHCTB npH KOHTpO- 
Ae noAomeHHH AOAOTa b yroAbHOM nAacTe dbix hc- 
nOAb30BaH 6e3HHepHH0HHbIH MeTOA KOHTpOAH C npH- 
MerieHHeM SAeKTpoHHOAyneBOH TpydkH aah noAyneHHH 
KpyroBbix AHarpaMM. 

HAen npndopa coctoht b CAeAyiomeM. SxeKTpoHHO- 
AyqeBan TpydKa CHadxraeTCH KaTyuiKoS aah MarHHT- 
Horo oTKAOHeHHH Ayna, npuneM, Kax h3bcctho, Ha- 
npaBAeHHe stoto otkaohchkh cBH3aHo c noAOXceHHeM 
oTKAOHHiomeH KaTyiHKH. OTKAOHeHHH Ayna nponop- 
HHOHaxbHbi Toxy b uenH SAeKTpoAa, nHTaiomeMy Mar- 
HHTHyro KaTyuiKy. CaMa >Ke KaTyuiKa npHBOAHTCH bo 
B paiAeHHe chhxpohho c BpameHHeM dypoBoro HHCTpy- 
MeHTa c noMombio ceAbCHHHOH cbh3h. B TaKOM cAyqae 
npn OTKAOHeHHH Ayna nponopu,HOHaxbHo npoxoAHme- 
My TOKy yrxoBoe noAo>KeHHe ototo Ayna cooTBeTCTByeT 
b KOHeHHOM HTore yrAOBOMy noAoxreHino OAeKTpoAa. 
PTyrabiH npepbiBaTeAb uenn SAeKTpoAa dyAeT yKa3bi- 
BaTb Ha 3KpaHe TpydKH HanaAbHoe noAOMeHHe, hto 
no3BOAHT HaftTH Ha Tpydxe cJiaKTHHecKoe noAo>KeHHe 
30HAa B npOCTpaHCTBe, TO eCTb OTHOCHTeXbHO KpOBAH 
hah noqBbi. lloAyqaeTCH AHarpaMMa tokob npH noA- 
HOM odopOTe 30HAa BOKpyr OCH CKBaXiHHbl B BHAe 
3aiHTpHX0BaHHoro CBeTAoro AHCKa, rAe paAHaAbHan 
BeAHHHHa IHTpHXOBKH nponOpHHOHaAbHa 3Ha i ieHHK) 
TOKa b uenn sAeKTpoAa. 
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fio nojio^eHHK) h BejnmHHe wtphxobkh, a TaioKe 
no HanajibHOMy no-iOKemiio OTcneTa (oTcyTCTBne 
uiTpnxoBKH) mo>kfio onpeAeJiHTb MOMeHTbi h HanpaB- 
JieHne Bbixo/ra cKBa>KHHbi H3 yroJibHoro njiacia 
(pKC. 4). 



Phc. 4. XapaKTep uitphxobkh Ha 3KpaHe ajieKTpoHHOjiy- 
HeBOfi Tpyfihi 

B 1954 r. 6biJia HanaTa pa3pa6oTKa npnfiopa a-tih 
onpeAejieHHH nojiojKeHnn AOJioTa b yroJibnoM njiacTe 
c 6ecnpoBo^Hofl cncTeMoft nepeflann noxa3aHHH AaT- 
nnKa, OAHano sth padoTbi b He3aBepmenHOM coctohhhh 
6bijin npeKpameHbi. 

nPEflyriPEAHTEJIbHbin KOHTPOJIb 

C pa3BHTneM SypeHHH n pa3pa6oTKH hobhx bhaob 
ynpaBJiaeMbix 6ypoBbix HHCTpyMeHTOB Beraji Bonpoc 
o pa3pa6oTKe MeTOAa npeAynpeAHTejibHoro kohtpo/ih, 
no3BO^Hiomero o6napy>KHBaTb npn6jin>KeHHe k KpoBJie 
w nonBe njiacTa yran 3a 8 — 10 cm. 

Bhjio npH3H3Ho ueJiecoo6pa3HbiM ncnbiTaTb cxeMy 
AeTbipeXSJieKTpOAHOrO 30HA3 C OTHOCHTeJlbHO HeSojib- 
IIIHM Me>K3JleKTpOAHbIM paCCTOHHHeM H HanpaBJieHHbIM 
AGHCTBHeM. Cxe,\ia 30HAa, H33BaHHOrO «MHKp030HAOM», 

npeAdaBJieHa Ha pnc. 5. 
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5. CxeMa «MHKpo30Hfla» 



SjieKTpoAbl pacnojio>KeHbi Ha o6pe3HHeHHoft Tpy6e. 
no BHeUIHHM 3JieKTpOA3M nOAaeTCH nHTaromHH TOK, 
a c BHyipeHHHX 3JieKTpoAOB CHHMaeTca HanpHH^eHHe 
A[/, BejiHHHHa KOToporo HBJineTCH (JjyHKUHefi Ka>xy- 
merocH conpoTHBJieHHH ynacTxa nopoA, 3axBaibiBae- 
Moro 30HOH H3MepeHHH. HpeAyCMOTpeHa B03M0?KH0CTb 
H3MeHHTb MeHOJieKTpOAHOe paCCTOHHHG A-4H H3MepH- 
T&HbHblX SJieKTpOAOB, 

TaKoft ManeT 3 oha 3 H3roTOBJieH n noA-ae>KHT ncnbi- 
T3HHHM B eCTeCTBeHHbIX yCJIOBHHX. 

KOHTPOJIb 3A MECTOnOAO>KEHHEM nOA3EMHOrO 

OMATA 

reo4)H3HHecKne HccjieAOBaHHH panoHa noA3eMHbix 
no>KapoB noKa3a^H, hto BMemaiomne yrojibHbie njiacTbi 
nopoAti nocJie Harpesa ao bhCokhx TeMnepaTyp b 30- 
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He dynieBaBUiero no>xapa h nocjieAyiomero 3afeM 

OXJI3JKAGHHH yBeJTHHHBaJOT CBOH MaTHHTHbie CBOHCTB3, 

npHneM 3 to yBejinneHHe MO>KeT AocrarHyTb BeJiHHHHbi 
coTeH h Aa>Ke HecKOJibKHX Tbicsnr raMM. 

B CBH3H C 3THM B03HHKJI3 Heo6xOAHMOCTb HCCJieAO- 
BaTb 3TOT Bonpoc B 30Hfe nOA3eMHOH ra3H[j)HKaHHH H 
BblHCHHTb B03M0>KH0CTb no 3THM (j)aKTOpaM CyAHTb 
(XOTH 6bl npH6jIH3HTeJIbHO) O npOABHJKeHHH noA3eM- 
Horo oaara. Taioie HccjieAOBaHHH, nan H3BecTHO, ne- 
JIHKOM CBH33HbI C MaPHHTHOH HCTOpHefi B 30He HCCJie- 
AOB3HHH h c onpeAejieHHeM H3MeHeHHH Ha HCCJieAy- 
eMOM ynacTKe HHTeHCHBHOCTH 3eMHoro MarHHTHoro 
nojia. 3th H3MeHeHHH MoryT nponcxoAHTb b npeAeJiax 
AecsiTKOB h coTeH raMM npn cjjaKTHqecKOH BeJiHHHHe 
seMHoro noJia, paBHofi 10 000 — 30 000 raMM. 

npoBeAeHne t3kkx HccJieAOBaHHH moxtho 6buio 6bi 
ocymecTBHTb npn HajiHHHH AOCTaTOHHO HaAe>KHbix nop- 
TaTHBHblX MarHHTOMeTpOB C HyBCTBHTeJIbHOCTblO AO eAH- 
HHU raMM H npn C03A3HHH COOTBeTCTByroiUHX AHt})(})e- 
peHUHajibHbix cxeM, no3BOJisnoui,Hx yqHTbiBaTb HeOojib- 
uiHe H3MeHeHHH MarHHTHoro nojiH npn OojibiiiHx 3Hane- 
hhhx caMoro nojin. 

Bo JlbBOBCKOM cjrHJinajie HAT AH CCCP, a 3aTeM 
b HMA AH yCCP 6 hjih pa3pa6oTaHbi Tanne Ancj)4>e- 
peHunajibHbie cxeMbi h KOHCTpyKUHH Taxoro nepeHoc- 
Horo MarHHTOMeTpa. nocjieAHHH 6biJia BnocAeACTBHH 
AopadoTaHa b cobmccthoh pa6oTe HMA AH YCCP 
h BHHHnoA3eMra3a. npoBeAeHHbie 3aTeM nccJieAOBa- 
HHH MarHHTHoro nOJIH B 30He nOAMOCKOBHOH CT3HUHH 
«noA3eMra3» no3BOJiHJiH CAejiaTb npeAsapHTejibHbie bh- 
BOABI O HeKOTOpbIX B03MOJKHOCTHX (XOTH H npH H3JIH- 
hhh onenb dojibinnx TpyAHocTefi) HcnoJibsoBaHHH Ta- 
Koro MeTOAa ju\n npHdJiHjtceHHoro pemeHHH nocraB- 
JleHHOH 3aA3HH. OAHaKO, K COH<ajieHHIO, 3TH pa6ora 
He 6biJin npoAOJiH<eHbi h AOBeAeHbi ao 3aBepuieHHH. 


ABTOMATH4ECKOE OJ1PEAEJ1EHHE COCTABA TA3A 
nPH nOMOIAH MACCnEKTPOMETPA 


B CBH3H C Heo6xOAHMOCTbIO OblCTpOTO H A0CT3T0H- 
ho TOHHoro aHajiH3a ra3a nTY Ha 6 BeAymnx kom- 
noHeHTOB b 1953 — 1954 rr. HAT AH CCCP h 
BHHH noA3eMra30M 6bui pa3pa6oTaH h ncnbiTaH Ma- 
xeT aBTOMaTuqecKoro ra3oaHajiH3aTopa b Anana30He 
or 2 ao 44 Macc. npndop aHajiH3HpoBaji aBTOMaTH- 



Phc. 6. CxeMa ra3oaHajiH3aTopa: 

/ — Tpy6onpoBOA c KoirrpoAKpyeMbiM ra30M; 2 — cpaBHHTejibHbifi ra3; 
3 — ynpaBA5nom,Hft BeiiTHAb; 4 — HronbuaTbift HaTei<aTeAb; 5 — noACOC 
ra3a; 6 — nocTOsiHHbitt ManiHT; 7 — CTa6HJiH3aTop smhcchh; 8 — erradH- 
vHH3aTop ycKOpHiomero Hanpn>KeHHH; 9 — sjieKTpOMeTp; 10 — KoppeKTH- 
pyiom.ee ycrpoftcTBo; 11 — np«6op 31111-09; 12 — AH(J)c|Dy3HOHHbifl Hacoc; 
13 — (JiopBaKyyMHbift daioK; 14 — 3anopHbih BeHTHAb; 15 — ^opBaKyyM 
Hbiit nacoc PBH-20 
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'Icckh ra3 b Tpy6oripoBOAc na c/icviyioiUHe BCAyiUHe 
KOMnoneHTbi: asoT, khcaopoa, mcthh, boaopoa, okhcl 
yrjiepo^a, yrAeKHCAnw ras. j\jia BOAOpoAa b aHaJiH- 
3 HpyeMofl KaMepe BMeerca owjibHbm KOJUieKrop. 
ripn6op npn padoTe aBTOMaTHHecKH noBepHACH no 
cTaHAapTHOMy ra3y, b nanecTBe Koroporo Mor dbiTb 
BbiPpaH ra3 nry H3BecTHoro cocTaBa hah B03Ayx. 

Pa3pa6oTaHHbin MaxeT rasoanajuiaaTopa nojiHocTbro 
nHraeTCH ot cera nepeMeHHoro Toxa, hmcct Henpe- 
pbiBHbin oi6op npodbi, CKauxoodpasHyio pa3BepTKy 
MaccneKTpa no ycKopaiomeMy i-ianpHJKeriHio. AHajiH3H- 
pyioiuee nojie C03AaeTCH nocTOHHHbiM MarHHTOM. ripji- 
MeHeHa 180°-naH (poKycnpoBKa. 

npoMbimjieHHbie HcnbrranHH npn6opa npOBOAHAHCb 


na Hoamockobhoh cthhuhh «rio/(3eMra3». Fa3oaHa- 
jiH3aTop CbiJi ycTaHOBJieH na kohtpojib ra3a b c6op- 
hom KOJUieKTOpe n padoTaA b npoMbiuiAeHHbix ycJio- 
BHflX OKOJIO 3 MeCHUeB. CpeAHHH TOUHOCTb aHajiH3a 
±10%. BpeMH aHajiH3a npodbi ra3a Ha Bee mecTb 
KOMnOHEHTOB — 2 MHH. HpHMepHblH CpeAHHH COCTaB 

ra3a nry: MeTaHa — 15%, 330X3 —60%, khcaopo- 
Aa — 0,5%, okhchi yrjiepoAa — 7 % , yrAexHCAoro ra- 
sa — 2% , BOAopoAa —17%. 

npoMbimjieHHbie HcnbiTanna npndopa no3BOAHAn 
pa3pa6oTaTb TeXHnnecKoe aaAaHne na ra3oaHajiH3aTop 
ajih nry MaccncKTpoMeTpnqecKoro Tnna, KOTOpoe dbi- 
.no nepcAano npon3BOACTBeHHon opraHH3auHH. 

Cxeiwa ra3oaHa.iiH3aTopa npnBeAeHa Ha pnc. 6. 


OcymeHHe ra3H<f)HUHpyeMbix MecTopoHaeHHn 
6ypbix yrjiefl b Hoamockobhom dacceiiHe 

RoKtn. zeoA.-MiiuepaA. uayK npo$. A. H. CHJIHH-BEKHyPHH 

JIa6opaTopi«i runporecwioriwecKiix npofijieM AH CCCP 


ft nO/FMOCKOBHOM dypoyroAbnoM daccerme noA- 
u 3 eMiraa ra 3 H(j)HKauHH yivicft npoBOAHAacb Han- 
6 o.nee ycneuiHo na BacoBcxoM mcctopojkachhh, pac- 
■ HOAOJKeHHOM b parioHe CAadoft oSboahchhocth nopoA, 
TAe npHTOKH BOAbt B TOpHbie BbipadOTKH, BCKpblBaroiUHe 
yroAbHbin nAacT, ne npeBbiinaiox 50 M 3 /nac. 

riocKOAbny BacoBCKoe Mecxopo>KAeHne CAado o6boa- 
HeHO h noA3eMHaa ra3H(J>»Kaunfl na neM npoBOAHTcn 
6e3 cymecTBeHHbix ocaojkhchhh, BonpocaM ruAporeo- 
AorHH MecxopojKAeHHH, TaK >xe KaK h Bonpocy o bah- 
hhhh noA3eMHbix boa na npouecc noA3eMHofl ra 3 ncpH- 
xaunn yrAen, He npHAaBaAH cyupecTBeHHoro 3HaneHHa. 
He npHAaBaAH Taxure doAbiuoro 3HaqeriHH THAporeoAO- 
thh Apyrnx cAado odBOAHemibix rasHcjiHunpyeMbix mc- 
CT 0 p 0 H<AeHHH yrAH B CCCP. JTunib c 1953 r., b cbh3h 
c npoeKTHipoBaHHeM ct3huhh «noA3eMras» na doAee 
odBOAHeHHbIX MeCTOpOXKAeHHHX nOAMOCKOBHOI’O dac- 
ceflHa, n,ondacca, Ky3dacca, CpeAnefi A3hh, rAe npn- 
tokh boah b ropubie BbipadotKH, BCKpbiBaionj,He yroAb- 
HbiH nAacT, AocraraiOT 200 m 3 /huc h doAee, stii Bon- 
pocbl dblAH BKAIOqeHbl B npOI'paMMbl padOT npOH3BOA- 
CTBeHHblX H HayHIIO-HCCAeAOBaTeAbCKHX OpraHH 3 a 4 HH 
MHHHCTepcTBa yrAH h AH CCCP: na Hoamockobhoh 
cxaHAHH «noAseMra3» 6hah npoBeAeHbi nepBbie thapo- 
reoAoraqecKHe h cc. a gaob a h h h noA pyitoBOACTBOM 
B. H. naHbKOBCKoro, bo BHHHrioA3eMra3e dbiAa op- 
raHH30Bana rHAporeoAorHHecKan AadoparopHH, koto- 
paa nanaAa CHCTCMaTHnecKoe loyneiine rHAporeoAormi 
ra3H(pHAHpyeMbix MecTopoatAenriH yraa b CCCP 
(H. E. OnceiiKO, B. BadyniKHii); b tom are hi-icth- 
Tyre npoBOAHAHCb padoTbi no 3 koiiomhkc ra3H(J)HHHpy- 
cmmx MecTopoacAemiH yrAH, npn KOTopbix yAeAHAocb 
HeKOTopoe BHiiMariHc BonpocaM i HAPoreoAornH 
(A. <P. ArndaAOBa, O. cp. Baft-BaAaeB, P. C. JIochk h 
A p ; ). B HucTHTyre MexanuKH AH CCCP iianaAH pas- 
padaTbiBaTbCH MaTeMaTHnecKtie ociiobh ocymeHHH 

yroAbHb^ MecTopo/KAeiiHM nyicM aaKa'iKii B03Ayxa 

S ITojj3eMra3 


(H. A. Hapribifl), b JIadopaTopHH rHAporeoAornqecKHX 
npodAeM AH CCCP dbiAH i-ianaTbi HCCAeAOBaHHH no 
HsyneHHK) bahhhhh noA3eMHbix boa na npon,ecc nOA- 
3eMHoii ra3Hq[)HKan,HH yrAefi npHMeriHTeAbHo k ycAo- 
BHHM HOAMOCKOBHOH H /IHCHH3HCKOH CTaHAHft «HoA- 
3eMra3» (A. H. CHAHH-BeKHypHH, K. <1>. BoropoAnp- 
Kohohob); na KatpeApe rnAporeoAorHH 
MocKOBCKoro rocyAapcTBeHHoro yHHBepcHreTa 
(O. K. JTanre) dbua OTHpura acnHpaHTypa no thapo- 
reoAornn ra3H(pHn;HpyeMbix MecTopox<AeHHH yrAH h Ha- 
Meneno HTeHne Kypca ackahh no toh x<e TeMaTHKe 
(A. H. CnAHH-BeKnypHH) . HexoTopbie Bonpocu, xaca- 
romnecH bahhhhh boah Ha npouecc noA3eMHon ra3H- 
(pHKauHH yrAen, paccMaTpHBaAHCb b padoTax HrH AH 
*/laBpoB h K- B. TpncpoHOBa) h 
BHHH noAseMrasa (r. O. HycHHOB, H. 3. BpyniTeHH 
ii Ap.). C OBOKynnocTb npoBeAeHHbix padox h HccAe- 
AOB3HHH n03BOAHCT HaMeTHTb nyTH pemeHHH npodACMbi 
ocyuieHHH yroAbHbix MecTopouiAeHHH noAMOCKOBHoro 
OacceHHa b npouecce ra3H(J)HKauHH yroAbHbix nAacTOB. 

I~loA3eMHaH ra3H(pHKauHH yrAen npeACTaBAHeT caohc- 
HblH TeXHOAOrHHeCKHH npopeCC, Ha KOTOpblH OKa3bIBaiOT 
BJIHHHHe He TOAbKO 3KCnAyaTaUHOHHbie, HO H npHpOAHbie 
cpaKTopbi jeoAornn h rHAporeoAornn yroAbHoro nAa- 
CTa, nanecTBO yrAH, AHTOAorHuecKHH cocTaB BMeruaio- 
ui,hx nopoA, CTeneHb odBOAHeHHOCTH ra3oreHepaionoB h 
A pyrae. 

EcAH B3HTb KaHiAblH H3 (paKTOpOB B OTAeAbHOCTH, 
TO MO>KHO yCT3H0BHTb nOAOJKHTeAbHOe HAH 0TpHU3TeAb- 
Hoe ero BAHHHHe Ha npouecc noA3eMHOH ra3HcpHKauHH 
yrAen. OunaKO, ecAH b3htb npupoAHyio odcTaHOBKy 
ynacTKa ra3Hc})HKauHH u naxoAHiunxcn na HeM ra3o- 
reHepaTopoB b ueAOM, to BAHHHHe neKOTopbix cbaKTo- 
Pob saTymeBbiBaeTCH. Tax HanpHMep, npn aHaAnse 
npHpoAHOH odcTaHOBKH ochobhhx rasorenepaTopoB 
na Hoamockobhoh ct3huhh dbiAo nonasaHO [3], hto 
npn oahom h tom >xe pe>KHMe noA3eMHon ra3H- 
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4>nKau,HH yrAeft Ha TenAoraopHyio cnocodiiocib ra3a 
OKa3biBaioT 6ojibmoe bahhhhc ereneHb oGboahchhocth 
yrojibHoro njiacia h. ero MomHOCTb, b to BpeMJi nan 
BAHHHHe Apyrux ^aKTOpOB (30AbHOCTb, nopHCTOCTb H 
BJiancHOCTb yrAH, AHTOAorun nopoA kpobah h noHBbi h 
A pyrae) npoHBAHiOTCH 3HanHTeAbHo CAadee, xoth iojk- 
Abifl H3 hhx OKa3biBaeT onpeAeAeHHOe BAHHHHe Ha npo- 
uecc noA3eMHofl ra3H(pHKaunH yrAeft. Bhao bhhchcho 
T 3K>Ke, HTO OnTHMaAbHbie yCAOBHH nOA3eMHOH ra3Ht{)H- 
KauHH yrAeft Ha EIoamockobhoh CTaHUHH co3AaiOTCH npn 
MOIUHOCTH o6BOAHeHHfl HaAyrOAbHbIX nOpOA BOAaMH 
HaAyroAbHoro BOAOHOcHoro ropH30HTa 3 — 10 m h iviy- 
SHHe 3aAeraHHH nouyroAbHHx boa (ynHHCKHft boaohoc- 
Hbifi ropH30HT) doAee 5 m ot noAOlHBbt yrojibHoro nAa. 
CTa. BAHHHHe neCKOB, HaXOAHIUHXCH B BHAe OTAeJIbHblX 
ahh 3 cpeAH odmeft Maccbi rAHHHcraix nopoA, OKa3aJiocb 
3aBHCfUH,H.M TO*e OT 00B0AHCHHH HHAyrOAbHOft TOAIUU! 
npn moiahocth MeHee 3 m sto BAHHHHe HMejio noAO- 
jKHTeAbHbift xapaKTep, a npH moiahocth 6oAee 10 m - 
0TpHA3TCAbHbIH. IlpH TOM >Ke aHaAH3e 6bIAO BblHC- 

HeHo, hto BAHHHHe noA3eMHbix boa Ha npouecc nry 
MoxxeT dura noAOKHTeAbiibiM b CAynae nocTynAeHHH 
boah b onar ra3ncpHKauHH b HedoAbniHx KOAHnecTBax 
(KorAa pa3AO>KeHHe boah odoraiuaeT ra3oreHepaTOp- 
Hblft ra3 TOpIOHHMH K0Mn0HeHT3MH H, yMepeHHO CHH- 
jK3H TeMnepaTypy ropeHHH, yMeHbinaeT cTeneHb nAaB- 
AeHHH 30Abl) H 0TpHA3TeAbHbIM npH nOCTyHAeHHH B 
onar ra3H(J)HKaAHH doAbinoro KOAHHecTBa boah (npH 
cocpeAOTOHeHHbix npHTonax noA3eMHbix boa b BHAe 
CTpyft npouecc noA3eMnoft ra3H({)HKauHH Boodiue mo- 
>KeT npeKpaTHTbcn). 

riOMHiMO nOA3eMHbIX rpaBHTaAHOHHbIX BOA, ApeHH- 
pyeMbix Bbira30B3HHbiM npocrpaHCTBOM hah HenocpeA- 
CTBeHHO nocTynaiomHx b onar ra3H(J)HKaAHH, b neM 
MOryT HaXOAHTbCH B HeOoAbLUHX KOAHHeCTBaX nnpo- 
reHeTHHecKHe h CBH3aHHbie boah, nociynaioiUHe H3 
30Hbi nporpeBa nopoA - , KpoMe Toro, b onar ra3i-npn- 
KauHH nocTynaeT BAara c AyTbeM. 

IlocKOAbKy b onare ra3Hcj)HKaAHH TeMnepaTypa npe- 
BbimaeT 1000° C, to Bee boah aoajkhm naxoAHracn 
TaM b BHAe boahhoto napa. B cbh3h c sthm npH 
pemeHHH Bonpoca o tom, Kan bakhiot noA3eMHbie bo- 
Abi Ha npouecc noA3eMHoft ra3H(|)HKauHH yrAeft, Hyarao 
HMeTb oTneTAHBoe npeACTaBAeHHe o npouecce B3aH- 
MOAeflcTBHH boahhhx napoB c pacKaAeHHoii noBepx- 
HocTbio yrAH. 3tot Bonpoc H3yneH HeAocTaTOHHo, hto 
Bbi3biBaeT noHBAeHHe pa3AHHHbix, nacTO nporaBope- 
HHBbix rH<noTe3 o xapaKTepe npouecca ropeHHH yrAH 
b cpeue BOAHiroro napa. H 3 hhx HandoAee odocHOBan- 
hoh HBAneTCH rHnoT63a 0 tom, hto b pe3yAbTaie 
B33HMOAeHCTBHH boahhoto napa c pacKaAeHHoft no- 
^epxHOCTbK) yrAH B03HHKaeT npoMeHryTOHHHH yrAe- 
poAHO-BOAopoAHHH KOMnAeKC, KOTopbifl noTOM pacna- 
AaeTCH c odpa30BaHHeM ropioHHX KOMnoHeHTOB. Oa- 
HaKO KOAHHecTBeHHaH xapaKTepncTHKa 3Toro npouecca 
h cKopocTb ero npoTeKaHHH ocTaioTCH nona HeBbinc- 
HeHHblMH. 

HeKOTopbie AaHHbie o bahhhhh boahhhx napos na 
noA3eMHyio ra3H(j)HKauHio yrAeft A3K>t onbiTHbie hc- 
CAeAOBaHHH ra3H(|)HKaUHH Ha napO-KHCAOpOAHOM HAH 
B03AyuiH0-nap0-KHCA0p0AH0M AyTbe, npoBeAeHHbie nep- 
BOHanaAbHO Ha onbiTHbix moasahx, a 3aTeM Ha TexHo- 
AOTHHeCKHX naHeAHX pa3AHHHbIMH 0praHH33UHHMH. 
HccAeAOBaHHH noi<a3aAH, hto npn ra3H(j)HKauHH yrAeft 
cymecTByioT onpeAeAeHHbie cooTHomeHHH Mex<Ay koh- 
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ueHTpauHHMH napa h KHCAopoua b AyTbe, no3BOAHto- 
ipue noAynarb ra3 bhcokoii TenAOTBOpHoft cnocodno- 
cth. OAHano b CHAy pa3AHHHbix npHHHH onpeAeAHTb 
TOHHO 3TH COOTHOUieHHH He npeACT3BHA0Cb B03M0>K- 
HbiM. BecbMa HHTepecHbie peayAbTaTbi 6 mah noAyneHH 
BHHHEloA3eMra30M npn onbiraoft ra3H(pHKauHH yrAeft 
Ha TexHoAornnecKoft naHeAH {1953 r.). Bhao ycra- 
HOBAeHO, HTO npH KOHUeHTp3UHH B napO-KHCAOpOAHOM 

AyTbe BOAHHoro napa b KOAHnecTBe 200 s/hm 3 TenAO- 
TB0pH3H CnOCOdHOCTb rasa 3HaHHTCAbHO yBeAHHHBaeTCH 
H C03AaiOTCH OnTHMaAbHbie yCAOBHH npoTeKaHHH npo- 
uecca [2], npn AaAbHeftuieM yBeAHneHHH KOHueHTpaunn 
napa TenAOTBOpHan cnocodHOCTb ra3a CHH>KaeTCH. 

XleAaAHCb nonbiTKH 3aMeHHTb nap boaoii npn ycTa- 
HOBHBineMCH npouecce noA3eMHoft ra3H(J)HKauHH yrAeft 
c npHMeHeHHeM napo-KHCAopoAHoro AyTbH (H. n. Kh- 
pHHeHKo h B. A. Cmhphobhm), ho ohh He nann onpe- 

AeAeHHbix pe3yAbTaTOB. 

3HanHTeAbHbift HHTepec npeACTaBAHiOT 3Kcnepn;MeH- 
TaAbHbie HCCAeAOBaHHH ra3H(J)HKaUHH MOHOAHTOB 6y- 
pbix yrAeft, npoBeAeHHbie HaMH Ha onbiraoft MOAeAH 
BHHHlloA3eMra3a, HaxoAHiueftcn Ha Hoamockobhoh 
CT aHUHH [4], Ohh coctohah H3 2 cepnft onbiTOB. B nep- 
boh cepHH noABepraAHCb ra3in|)HKauHH noAcymeHHbie 
MOHOAHTbl yTAfl C B A 3 >K H O CT bK) 10—30%, a BO BTOpoft 
CepHH ra3H(|)HUHpOBaAHCb MOHOAHTbl yrAH c ecTecTBeH- 
HOft BA3>KHOCTbIO OKOAO 32% H AOnOAHHTeAbHOH no- 
Aaneft boah b onar ropeHHH yrAeft nepe3 cfiapiJiopoBbie 
TpydKH, BCTaBAennbie b necnanyio kpobak) mohoahtob; 
KOAHHeCTBO nOAaBaeMOft BOAbI H3MeHHAOCb OT 100 

ao 315 zjnac. 

Pe3yAbTaTbi npoBeAeHHbix onbiTOB cAeAyioiUHe: 

1) npn yBeAHneHHH BAanraocra noAcyuieHHbix mo- 
hoahtob yrAH ot 10 ao 30% TenAoraopHan cnocod- 
HOCTb ra3a noBHinaAacb ot 990 ao 1900 kkcia/hm s -, 

2) ra 3 H(pHKauHH mohoahtob yrAH, npeABapHTeAbHO 
noAcyuieHHbix h 3areM yBAaJKHeHHbix ao coctohhhh 
eCTecTBeHHoft ba8>khocth, AaBaAa ra3 c TenAOTBOpHoft 
CnOCOdHOCTbK) 3H3HHTeAbHO doAbUieft, HeM Ta, KOTOpaH 
noAynaAacb npn ra3H(pHKauHH HenoAcyuieHHbix moho- 
ahtob yrAH (noHTH Ha 700 kkciji/hm 3 ); 

3) npn ra3H(j)K.KauHH HenoAcyuieHHbix mohoahtob 
yrAH B ycAOBHHx OAHoro h toto >Ke pe>KHMa onTH- 
MaAbHbie yCAOBHH ra3H(pHKaUHH C03A3BaAHCb npH AO- 
noAHHTeAbHoft nouane boabi b onar ropeHHH b koah- 
necTBe 150—180 z/nac hah 180—200 z/hm 3 khcaopoa- 

Horo AyTbH. npH doAbineM HAH MeHbUieM KOAHHecrae 
noAasaeMoft boah TenAOTBopHan cnocodHocra ra3a 
noHH>KaAacb. 

BonpOC O KOAHHeCTBe boah, HeodxoAHMoft aah C03- 
A3HHH onTHMaAbHbIX yCAOBHII nOA3eMHOft ra3H(})HKa- 
Uhh yrAeft Ha cyiuecTByroiunx h npoeurapyeMbix noA- 
3eMHbix ra3oreHepaTopax, ocTaeTCH nona otkphthm 
h TpedyeT nocAeuyiomero pa3peineHHH Ha ocHOBe ao- 
noAHHTeAbHbix HccAeAOBaHuft. Bo3MO>KHbi TpH nyra 
peuieHHH 3Toro Bonpoca: 

1) cocTaBAeHHe daAaHca BAara b npouecce noA3eM- 
Hoft ra 3 Hcj)HKauHiH yrAeft Ha ocHOBe pacneTOB Mare- 
pnaAbHoro daAaHca yrAH h rasa; 

2 ) pacneTbi BOAHoro daAaHca b noA 3 eMHbix ra 30 - 
reHepaTopax Ha ocHOBe npHMeHeHHH Meroua MaTeMa- 
THHeCKOft CT3THCTHKH H ApyrHMH CnOCOdaMH; 

3) onbirabie padoTbi Ha AeftcTByioiuHx ra 3 oreHepa- 
T 0 pax npH HCKyCCTBeHHO C 03 A 3 BaeM 0 H P33AHHH0M BOA- 
HOM peHCHMe. 
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rio nepBOMy nyra npono/uncn ra3oxHiMmecKne pac- 
'ieTbi Ha cymecTByiom.Hx cTarmmix «noA3eMra3». Flo 
IlOilMOCKOBHOH CT3HHHH THKHC JJaCHCTbl npOBOAHAHCb 
B. H. IlaHbKOBCKHM. liCAOCTSTKOM pacqeTOB HBAHeTCH 
to, hto ohh He yHHTbiBaiOT rHAporeoAorHHecxHx ycJio- 

BHH ra 3 H(pHU,HpyeMbIX MeCTOpOJKAeHHH yrjIH, B CBH 3 H 
c tom AaioT jiHiub OTHOCHTejibHyio xapaKTepncTHKy 
CTeneHH odBOAHeiiHH rasoreHepaTopoB. 

no BTopoMy nyTH dbiAH npoBeAeHbi reopeTHTOCKHe 
HccJieAOBaHHH b JIa6opaTopHHi ruAporeoJiorHHecKHX 
npoSjieM AH CCCP (K. BoropoAHHKHM h 

B. H. KoHOHOBbiM). Oiih noKa3ajm, hto npn noA3eM- 
hoh ra3H(pHKaunn yrjiefi iia Hoamockobhoh ct3hhhh 
M e>KAy BJiaJKnocTbio oxxoAsiuero ra3a h ero TenjiOT- 
BopHoft cnoco6nocTbio cym,ecTByeT OTHOCKTCAbHo cjia- 
6aa K0ppeJIHUH0HHa5I SaBHCHMOCTb. BblAO BblHCHdlO, 
HTO MaKCHMaJIbHOH TenAOTBOpiIOH CnOCOdHOCTH ra3a 
cooTBeTCTByeT BJiax<HocTb OTXOAHinero ra3a okoao 
180 z / hm 3 ; npn yBCAHTOHHH hah yMeubweHHH yxa3aH- 
hoh BJiaxtHocTH TenjioTBopnaH cnocoOHocTb ra3a no- 
HH>KaeTCH. Tai<HM o6pa30M, 6bjjio noxasano, hto no 
BJiascHocTH OTXOAflmero rasa mo>kho oueHHBaTb CTe- 
neHb oSboahchhocth ra3orei-iepaTopoB h naxoAHTb on- 
THMajibHbie ycAOBHH noA3eMiioft ra3H(|)HKauHH yrJieH. 
Hcho, hto npn Apyrnx rHAporeoAorHTOCKHx ycAOBHHx 
onTHMajibHbie ycAOBHH noAseMHoft ra3H(f)HKaHHH MoryT 
AaBaTb Apyrne BeJirnmnu BJia>KHocTH OTXOAHmero ra- 
sa. nocjieAyiomHe pacTOTbi boahoto daAaHca, npoH3- 
BeAeHHbie K. <E>. BoropoAHAKHM fl], noKa3ajiH, hto 
onTHMajibHbifl pe>KHM noA3eMHOH rasHtpHKauHH Oypbix 
yrjiefi Ha Hoamockobhoh cranunH cosAaeTCH npn npn- 
TOKax boah b noA3eMHbie ra3orei-iepaTopbi 60 — 65 kz 
Ha 100 kz ra3H(J)HH,npyeMoro TonAHBa. 3 th u,H(ppbi 
opHeHTHpoBOHHbie h AOJixuibi dbiTb npoBepenu b no- 
cjieAyromeM npH noA3eMHOfi raaHipHxaiuiH yrjiefi b 
ycjiOBHflx pa3JiHHiioro boahoto pe>KHMa ra3oreHepa- 
TopoB. 

no TpeTbeMy nyTH naMencuo Ha noAMOCKOBHoft 
CT3HUHH npoBeAeHHe onbrroB npn pasAHHHOM boahom 


pexfflMe ra 3 oreHepaTopoB, npH KOTOpbix rHAporeoAo- 
rHTOCKHMH MepOHpHHTHHMH OyAeT C 03 AaHO HO-CTynAe- 
une b ra 3 oreHepaTopbi noA 3 eMHwx boa bo Bee B 03 - 
pacTaiomeM xoAHTOCTBe. B pe 3 yAbTaTe aoajkch 6 biTb 
HafiAen tot onTHMyM npHTOxa noA 36 MHbix boa, npH 
KOTopoM npopecc flFy 6 yAeT npoTexaTb c HandoAb- 
mefi 3 (p(peKTHBHOCTbIO. 

npoBeAeHHe othx onbiTOB Hy>KHO BceMepHO ycxo- 
pHTb, Tax KaK OHH ASAyT OCHOBHble (paxTHTOCKiie Ma- 
TepHaAbi x pemeHHio Bonpoca o HopMax onxHMaAbHoro 
hah AonycTHMoro npHTOxa boa b noA 3 eMHbie ra 3 ore- 
HepaTopbi aah noAyneHHH xohahhhohhoto ra 3 a. KorAa 
3 TOT Bonpoc dyAeT peiueH aah ycAOBHH Hoamockobhoh 
cxaHHHH, noAyqeHHbifi onbiT MOJxeT dbiTb nepeHeceH Ha 
Apyrne ra 3 HcpHu,HpyeMbie MecTopojKAeHHH yrAH. TorAa 
npodAeMa ocymeHHH odBOAHeHHbix MecTopouxAeHHfi yr- 
AH, HaMeneHHbix x noA3eMHofi ra3HcpHKaHHH, noAynHT 
060 CH 0 B 3 HHe AAH npOeKTHpOBaHHH ApeHaKHbIX Mepo- 
npHHTHfi. HeodxoAHMO npn stom OTMerarb, hto ocy- 
rneHHe MoxreT dbiTb npoH 3 BeAeHo He toabko nyTeM 
OTKaHKH H 8 AHIHK 0 B BOAbI, HO H nyTeM OTJKaTHH ee OT 
ra 3 oreHepaTopoB MeTOAaMH 3 axanKH B 03 Ayxa. 
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PaSoTbi 3HepreTMqecKoro MHCTHTyTa 
mm. T. M. Kp>KH>KaHOBCKoro AH CCCP 
b oSjiacTH npMMeHeHHM ajieKTpMqecKoro TOKa 
iyiM uejien Ilfy b 1956 r. m iiajibHeMuiMe 

sa^aqH HCCJiejiOBaHHM 

JlOKtn. mexn. naytc tipo$. 9. A. MEEPOBHH 

3HHH AH CCCP 


'p EOPETH L IECKOE h oxcnepuMeHTajibHoe H3y- 
* neHHe npopeccoB, B03iiHxaiomHx b nAacTe yrjm 
npH B03ASHCTBHH OAeKTpHHCCKOI'O TOKa, npOBOAHAOCb 
b 3HHHe TAaBHbiM o6pa30M b cbh3h c paspadoTKoft 
MeTOAa OAexTpocdofixH CKBaxam aah ueAefi decmaxT- 
HOH nOA3eMHOH ra3H<pHKaHHH. 

B pG 3 yjILT 2 TG paSOT, npOBOAHBUIHXCH B 3HHHe 

5* 


eme c 1946 r., mojkho cnHTaTb Aoxa3aHHbiM, hto npH 
npHAOJxeHHH AOCTaTOHHoro HanpHHceiiHH MeJKAy 9A6K- 
TpoAaMH, onymeHHbiMH b nAacx, odpa3yeTCH xanaAO- 
odpa3Han 30Ha, xoporno npoBOAHmaa tok h ra3onpo- 
HHuaeMaH. 

npouecc odpa 30 B 3 HHH h paciHHpeHHH xanaAa 3AexT- 
pocdoHKH noApodHo xanecTBeHHo H 3 ynaACH coBMecTHO 
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c ApyrHMH opraHH3au.HHMH Ha yKpynnenHHx onbiTiiux 
CTeHAaX IlOAMOCKOBHOH CTaHIlHH «rioA3eMra3» H B 
npapoAMbix ycAOBHHX 3aAeraHiia yrAefi h CAaHueB 

B pe3yAbTaTe yAaAocb onpoBeprHyTb BHCKa3biBaB- 
myiocH HHorAa Toqny 3peHHH o HeocymecTBHMocTH 
3Toro npouecca, h noATBepAHTb TexHHKO-SKOHOMHqe- 
CKyio AeAecoo6pa3HocTb pa3pa6oTKH MeTOAa SAeierpo- 
cdoiiKH. 

HccAeAOBaHH.fi, npoBCAeHHbie 3a pydexoM (AHrAHH, 
CIIIA), noAHOCTbio noATBepAHAH AaHHbie, noAyqeHHbie 
y Hac b crpaHe. 

BcKpbiTHe naHeAeft, npoBeAeHHoe coBMecTHO c Hh- 
CTHTyTOM XHMHH AH 3CCP H HHCTHTyTOM TOpIOHHX 
HCKonaeMbix AH CCCP b Sctohckom cAaHueBOM dac- 
ceftHe h coBMecrao c BHHHnoA3eMra30M b JIhch- 
naHCKe, TaKHte noATBepAHAo noAou<eHHH, OTHocHmuecH 
k KanecTBeHHOH xapaKTepucTHKe npouecca 3AeKTpo- 
c 6 ohkh. 

Ho CAeAyeT OTMerHTb, hto He Bee onbiTbi Ha naMeH- 
Hbix yrAHx JlncHHaHCKOH CTaHUHH «noA3eMra3» 3ai<OH- 
UHAHCb yASHHO. 

SKcnAyaTauHOHHbie TpyAHocm em,e He npeoAOAeHbi 
h Ha noAMOCKOBHOH CTaHAHH. «HoA3eMra3». Pa36poc 
noAynaeMbix Ha stom iipeAnpiiHTHH pe3yAbTaTOB h p«A 
ApyrHx npiunni MeuiaAH acjKjieKTHBHOMy BHeApeHHio 
MeTOAa 3Aei<Tpoc6oHKH b npaKTHKy GecuiaxTHoft ra- 
3H4)HKaUHH TOnAHB. 3aAep>KKa pa60T no pa3BHTHIO 
MeTOAa 3AeKTpoc6oHKH dbuia CBH3aHa TaioKe c doAb- 
uihmh HaAOKAaMH, B03AaraiomnMHCH na pa3pa6oTKy 
Apyrnx MeTOAOB cdoequbix pa6oT (B03AyxoM bhcokoto 
AaBAeHHH, HanpaBAeHHbiM dypeHiieM). 

B T3K0H 06CT3H0BKe B03HHKAH AB6 KpailHe npOTH- 
BOIfOAOJKHbie TOUKH 3peHHH, KacaBiHHecH AaAbHeiiuieH 
pa3pa6oTKH MeTOAOB npHMeHeHHH SAeKTpiiqecKoro TOKa 
Aah ueAeft noA3eMHOH ra3H(})HKauHH tohahb. 

OAHa TOHKa 3peHHH 3ai<AioHaAacb b tom, hto uaqe- 
CTBeHHbie XapaKTepHCTHKH npOUeCCOB, B03HHKaiOIUHX 
b nAacTe noA B03A6HCTBHeM aAeicrpHnecTBa, AOCTaTOMHO 
onpeAeAHAHCb h noaTOMy oc.HOBHoe 3HaneHne aah AaAb- 
Heftwero pa3BHTHH MeTOAa aAeKTpocdoHKH HMeeT peuie- 
HHe pHAa uhcto HH>KeHepHbix 3aAan, a AadopaTopHbie, 
TeopeTHHecKne h 3KcnepHMeHTaAbHbie HccAeAOBaHHH b 
3TOH odAaCTH MOryT B AaAbHeiilHeM HMeTb AHUIb OTBAe- 
HeHHoe 3HaneHHe, Tan nan ohh mbao noMoryT npeo- 
AOAeHHK) peaAbHO B03HHKaBUIHX TpyAHOCTeft HHJKeHep- 
hoto xapaKTepa. 

npOTHBOnOAOJKHan TOHK3 3peHHH 3aKAK3HaAaCb B 
TOM, UTO MeTOA 3AeKTp0C60HKH BCAeACTBHe TpyAHOCTeH, 
B03HHKaioiu,Hx eiue npn ero npaKraqecKOM bhcapshhh, 
Hy>KAaeTCH TAaBHbiM odpa30 M b AadopaTopHou pa3pa- 
dorae. BHeApeHHe x<e ero b npoMbiuiAeHHocTb hbahct- 
ch npejKAeBpeMeHHbiM. 

Ode TOUKIl 3peHHfl HeAb3H npH3HaTb npaBHAbHblMH. 
npH OUeHKe K3JKAOH H3 HHX CAeAyeT K'MeTb B BHAV. 
HTO Ha yCAOBHH deCUiaXTHOH nOA3eMHOH ra3H(})HKaUIIH 
BAHHeT dOAbHIOe HHCAO CaMbIX p33AHHHbIX (jiaKTOpOB, 
MeHHJOIAHXCH OT CKB3JKHHbI K CKB3>KHHe; HX HeAb3H 

3apaHee npeABHAeTb h TeM doAee 3aAaBaTb. 

noA3eMHan ra3HcjiHi<auHH othochtch k Tanoft odAa- 
CTH TeXHHKH, B KOTOpOH COBepiHeHCTBOBaHHe CTapbIX 
H pa3pa0OTKa HOBbIX MeTOAOB padOT B03MO>KHbI AHUIb 
npn ycAOBHH pa3BepTbiBaiiHH uiHpoKoro cjipoHTa padoT 
B npHpOAHbIX yCAOBHHX. 

1 Cm. o63opiibie cTaTbii aBTopa b 6 iojuieTeHe «non 3 eMHaa 
ra3H(J)HKaui[fl yr.neft» N° 1 3a 1954 r. ii N» 4 — 5 3a 1955 r. 
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ripaKTHKa npoBeAeHHbix HccAeAOBaHHH noi<a3biBaeT, 
hto npoueccbi, B03HHKaioiUHe b nAacTe noA AeficTBHeM 
SAeKTpHUeCKOrO TOKa, HMeiOT HCKAKjqHTeAbHO CAOJKHblii 
cj)H3HKO-XHMHHeCKHH XapaKTep. Mliorne CTOpOHbl 3TO- 
ro npouecca eui,e HyutAaioTCH b AaAbHeflnieM H3yue- 
hhh, AaAeKO. BbixoAHiueM 3a paMKH paccMaTpuBaeMOH 
3AeCb OAHOH OdAaCTH TeXHHKH. 

AOCTHJKeHHH cepbe3Hbix ycnexoB b stoh hoboii 
odAacra 3AeKTpoTexHHKH HeodxoAHMa opraHH3auiiH pa- 
doT KOMnAeucHoro xapaKTepa, coueTaroruaH npoBeAGHHe 
BKCnepHMeHTaAbHO-TeopeTHHeCKHX HCCAgAOBaHHH c pa3- 
padoTKaMii HHJKeHepHoro xapaKTepa. 

Tax Kax padoTbi b 3toh odAacTH npoBOAHTCH cob- 
MecTHo phaom opraHH3aunH, to ecTecTBeHHoe pa3AeAe- 
Hne TpyAa 03HauaeT, uto b 3HHHe AH CCCP, Hhcth- 
TyTe xhmhh AH 3CCP, HapHAy c yqacTneM b pemeHHH 
HHJKeHepHbix 3aAau, doAbinee BHHMaHHe yAeAneTCH boii- 
pocaM TeopHH, b to BpeMH nan bo BHHHnoA3eMra3e, 
HapHAy c npoBeAeHiieM AadopaTopHbix h TeopeTHue- 
CKHX HCCAeAOBaHHH, dOAblHee BHHMaHHe AOAIKHO yAe- 
AHTbCH HHJKeHepHOH pa3padOTKe npodAeMbl. 


COAEP)KAHME nPOBEAEHHblX PAEOT 


TeopHH odpa30BaHHH nepBOHanaAbHoro KaHaaa 

ajieKTpocSoHKH h HeKOTOpbie BbiBOAbi H3 Hee 


npoBeAeHHbie paHee padora b oduacTH TeopHH npo- 
TexaHHH npoueccoB, B03HHKaioiu.Hx b nuacTe TOnAHB a 
noA AeftcTBHeM SAeKTpHqecKoro TOKa, hochah b ochob- 
hom SKcnepHMeHTaAbHbiH xapaKTep. Mojkho dbiAo 
AHiub KaqecTBeHiio onncaTb npoTexaHHe H3yqaeMbix 
npoueccoB. B paccMaTpuBaeMOH HacTOHiueft padoTe. 
OKa3aAocb B03M0XKHbiM nocTpoHTb doAee noApodHyio, 
xoth h npadAHUtenHyio, ho KOAHqecTBeHnyro Teopnio. 

BoAee noApodno HccAeAOBaHbi hbabhhh, bo3hhk 3- 
KUUHe Ha cfipoHTe nepBonaqaAbHoro kokcoboto KaHaAa 
npn ero odpa30BaHHH b npocTpaHCTBe Me>KAy 3Aex- 
TpoAaMH. 

JXnn peuieHHH stoh 3 aAaqn HeodxoAHMo dbiAo bh- 
BecTH odurne ypaBHeHiin npouecca h npoBec™ hx aHa- 
AHTnqecKoe uccAeAOBaHHe, B 03 MO>KHoe AHUib npu HAe- 
aAH3auHH 3aAaqH. 

PaccMOTpeHue 3aAaqn b ee npocTefiuieM BHAe dbiAo 
CBeAGHo k peiueHHio ypaBHeHHH HecTaunoHapHoro 
3AeKTpoTenAOBoro noAH: 1 


K~ 

dx 3 


dt 



rAe & — TeMuepaiypa; 

B — nAoTHOCTb TOKa; 
p — yAeAhHoe conpoTHBAenHe TonAHBa; 
C — TenAoeMKocTb; 

K — TeMnepaTyponpOBOAHOCTb. 


( 1 ) 


YpaBHeHue (1) aoaucho dbiAo dbiTb perneHO npu 
ycAOBHH, hto yAeAbHoe conpoTHBAeHHe TonAHBa p a- 
bhcht OT TeMnepaTypbi, HHTeHCHBHocTH 3AeKTpHqecKoro 


1 B OTMeTe 3HHHa 3a 1956 r. MeepoBHia 9. A., Boh- 

a a p e h k o C. T., P e a b k h h a B. K-, A h a p e e b c k o ft JI. M. 
h HKOBJieBOft A. H. «TeopeTH4ecKne Bonpocbi o6pa30BaHHH 
npoBOAHiuero Kanana no nuacTy ionjniBa» AaHa n 6onee o6mas 
(popMyimpoBKa 3aAaqn, yqHTbiBaioiuaH KOHBeKTHBHbift Tenjioo6- 
MeH npn HajimiiH: TeueHHH napora30Boft CMecn, o6pa30BaHHoii 
npn TepMHnecKOM pa3Jio>KeHHH ToruiHBa. npeHe6peraa kohbgk- 
thbhwm TenJioodMeHOM Mbi nepexofluM k ypaBHemno (1). 
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nojia h Apyrnx (JiaKTOpoB, xapaKTepii3yiomHx npo- 
uecc. 

TaKHM o6pa30M, ypaBHemie hbahctch cymecraeuHo 
HejiHHeHHbiM, a pemoline ero, HecMOTpa Ha to, uto 
oho 3anKicaHO aah rmocKonapajurcjibiioro nojia, BecbMa 
CAO>KHO. 

B cbh3h c paccMOTpeHneM ypaBHeHHH (1) Heooxo- 
flHMO 6 hao npoBecTi-i AonoAHHTeAbHbie HccAeAOBaHHH, 
xapaKTepH3yK>m,He cBoficTBa cpeAbi. noHaAoSuAOCb 
H3yaeHHe bahhhhh pa3AHUHbix (|)aKTopoB Ha BeAHUHHy 
SJieKTpOnpOBOAHOCTH TOnJlHBa. 

npeABapHTeJibHoe H3yueiiHe Bonpoca h sjieMeHTap- 
Hbie oueHKH noKa3aJiH, ?ro aah Hairnix pacueTOB neAb- 
3H HCnOAbSOBaTb H3BeCTHbI6 MS AHTepaTypbl KpHBbie 
3aBHCHMOCTH yACAbHOrO ConpoTHBAeHHH TOriJIHBa OT 
xeMnepaTypbi 

3th AaHHbie othochtch rAaBHHM o6pa30M k H3Me- 
peHHJlM Ha nOCTOHHHOM TOKe, npOBeAeHHbIM B yCJIO- 
BHHX, OTAHUHBIX OT TeX, npH .KOTOpbIX npOTeKaeT HHTe- 
pecyromHH Hac npouecc. HaM xte hbo6xoahmh 6hjih 
A aHHbie, nojiyneHiibie ripn nepeMeHHOM Tone. Bbiah 
npOBeAeHbi cooTBeTCTByiomHe paSoTbi no yTOUHeHHio 
AaHHbix H3MepeHHfi na nocroHi-iHOM Tone h neo6xoAH- 
Mbie H3MepeHHH na nepeMeHHOM Tone. 

ripn neBbicoKHX TeMnepa’rypax, 6oAee hh3khx, ueM 
100—150 rpaAycoB, yAeAbHoe conpoTHBAeiiHe TonjiHBa 
3BBHCHT, TAaBHblM 06pa30M, OT erO BA3>KHOCTH. Y Aa- 
JieHHe BAarH — CAOJKHblH npouecc, 3aBHCHIUHH OT pa3- 
AHHHbi# cjiaKTopoB h CB5i3anHbift c npeoAOAeHHeM 3Ha- 
UHTCAbUblX BHyTpeilHHX CHA. HeCOMHCHIIOe BAHHHHC 

na BAaroyAaAeHne npn narpeBe TonAHBa aoajkho ona- 
3biB3Tb AaBAei-ine b oupyucaioiueH cpeAe. npoBeAemibie 
npn pa3AHHHbIX AaBAeHHHX H3MepeHHH nOATBepAHAH 
IiaAHHHe TaKOII 3 3 B H C 1 1 M 0 CTH . 

Pe3yAbTaTbt 3THX H3MepeHHH noKasanbi Ha puc. 1 . 



Puc. 1. 

I npn aTMOC(})epnoM ,uaH.neHHH; 2 — npH 
JUflWCHMH 1,5 077/; — IipH ^clBJIdlHH 3,6 (ITU 


TaKHM 06 pa 30 M, BAHHHIie AaBAeHHH B nOA3eMHOM 
CAoe cKa 3 biBaeTCH na xapaierepHCTHKax HHTepecyiomero 
nac npouecca. 

llpouecc BAaroyAaAeiiHH TpeOyeT aah CBoero saBep- 
meHHH 3aTpara onpeAeAenHoro BpeMeHH. nosTOMy hc- 
ho, uto CKopocTb Harpesa AOAJKiia bahhtb Ha AHHa- 
MHKy H 3 MeHeHHH yAeAbHOTO COnpOTHBAeHHH TonAHBa. 
HMeroiunecH AaiiHbie no 3 BOAHrc>T c.yAHTb 06 H 3 MeHe- 

1 ArpocKHH A. A., «XnMHMeeKa(i TexHOJiorHH yrjis», yr.te- 
Texn3AaT, 1954. 


HHHX yACAbHOTO COnpOTHBAeHHH TonAHBa TOAbKO npH 
MaAbix ckopocthx HarpeBa. 

3AeKTpOc6oHKa npOHCXOAHT B yCAOBHHX, KOTAa TeM- 

nepaTypa Ha (|)poHTe KaHaAa HSMeHHercH co cnopo- 

CTbK) HeCKOAbKO COT TpaAyCOB B MHHyTy. 3aBHCHMOCTb 
yueAbHoro conpoTHBAeHHH ot TeMnepaTypbi npn stom 
AOA>KH a HMeTb XapaKTep, COBepmeHHO OTAHUaiOIUHHCH 
OT H3BeCTHOTO. 

B uacTHOCTH, npoBeACHHbie onbiTbi noKa3biBaioT, uto 
npn yBeAHieHHH CKopocra HarpeBa touka HandoAb- 
iuero 3HaueHHfl yAeAbHoro conpoTHBAeHHH CMeiuaeTCH 
b cTopoHy 6ouee bhcokhx TeMnepaTyp, a BeABUHHa 
3Toro MaiccHMyMa yMeHbinaeTCH. 

CAeuyeT nonyTHO OTMeTiiTb, uto paccMaTpHBaeMbiu 
Bonpoc HMeeT h 6oAee o6iuee 3 HaueHHe. B HacTOHiuee 
BpeMH coBepmeiiHO HeocnoBaTeAbiio yACAHeTCH HeAO- 
CTaTOUHOe BHH.MHHHe H3MeHeHHK) 3AeKTpHH6CKHX Xa- 
paKTepHCTHK TonAHBa npn doAbiUHX CKOPOCTHX Ha- 
rpeBa. Mencuy TeM, H3MepenHe SAeKTpnuecKHX xapaK- 
TepucTHK TonAHB npeACTaBAHeT co6oh cnoco6 koht- 

poA5I HX COCTOHHHfl. 

3tOT CnOC06 MOHCeT OKa3aTbCH BecbMa 9(f)(})eKTHBHbIM 
npH H3yueHHH bahhhim Ooabihhx CKopocTeft narpeBa 
Ha TepMHuecKoe pa3AO>KeHHe TonAHBa npn hoboh Tex- 
hoaothh hx nepepa6oTKH. 

HaH 6 oAbUiHH HHTepec c toukh speHHH H 3 yuaeMoft 
H 3 MH npofiAeMbl npeACTaBAHeT TO o 6 cTOHTeAbCTBO, UTO 
H 3 BeCTHbie KpHBbie 3 aBHCHMOCTH yAeAbHOrO ConpoTHB- 
AeHHH ot TeMnepaTypbi noAyueHbi nyTeM H 3 MepeHHH 
B CAa 6 bIX SAeKTpHUeCKHX nOAHX. 

B yCAOBHHX, B 03 HHKaiOHI,HX Ha (JlpOHTe KaHaAa 3 AeKT- 
pOc 6 oHKH, HHTeilCHiBHOCTb SAeKTpHUeCKOTO DOAH BCAHKa. 

ripOII 3 BOAHMb]H Iia ifipOHTe IOHaAa 3 (j)CjDeKT OnpeAC- 
AHeTCH HHTeHCHBHOCTblO nOAH H B KOHeUHOM CUCTe pe- 
aAbiiHM TenAOM, KOTOpoe b cpeAe BbiASAHeTCH. 

CAeAyeT cuiiTaTb, uto b cpeAe He MoxKeT cymecTBO- 
BaTb AOCTaTOUHO AAHTeAbHO HanpHKeHHOCTb SAeKTpH- 
uecKoro noAn, CoAbine ueM Ta, KOTopan onpeACAHeTCH 
H3 npo6HBHbIX XapaKTepHCTHK, npH MTHOBeHHOM npo- 
6oe. 

Bboah noHHTue MmoBeHHoro npodon Heo6xoAHMO 
BBecra TaK*e KpHTepun M3A0CTH aah npoMexcyTKa 
BpeMeHH. HMen b BHAy HccAeAyeMyio 3aAauy, Hyumo 
npHHHTb MaAbiM npoMe>KyTOK BpeMeHH, ecAH oh ne- 
coH3MepnMo MaA no cpaBiieHHio c TeM BpeMeHeM, b Te- 
ueHHe KOToporo c)ipoHT KaHaAa npoABHraeTCH na pac- 
CTOHHHe, cooTBeTCTByioiuee rnupHHe 30Hbi npoSoH, 

A6cOAIOTHbie SHaUCHHH npoOHBHbIX rpaAUeHTOB AAH 
TonAHBa, nai< sto KOHeuHo u HyjKHo 6biA0 npeAnoAa- 
raTb, 3i-iauHTeAbH0 Menbine Tex a&hhhx, KOTopbie MoryT 
npeAnoAaraTbCH na ocHOBaHHH AaHHbix H3MepeHHH b 
cAa6bix noAHx. 3to BnoAHe ecTecTBeHHbifl pe3yAb- 
TaT, cBH3aHHbift c HeoAHopoAHOCTbio CTpyKTypbi pac- 
CMaTpHBaeMOH epeAbI, C B03MO>KHOCTbIO HOHH3aUHH 

b nopax h t. n. 

Bee nepeuHCAeHHbie odcTOHTeAbCTBa ycAO>KHHioT 
onpeAeAeHHe 33 bhchmocth yAeAbHoro conpoTHBAeHHH 
ot TeMnepaTypbi, h npn uccAeAOBaHHH ypHBiieHHH (1) 
HeodxoAHMO BBecTH AaAbHefimyio pa3yMHyio HAeaAH- 
3aHHIO. 

B KauecTBe Tai<o0 HAeaAH3auHH 6biAa npHHHTa xy- 
couHO-AHiieiiHaH annpoKCHMauHH 3aBHCHMOCTH yAeAb- 
Horo conpoTHBAeHHH ot TeMnepaTypbi. npn stom nan- 
6oAbiuee SHaueHHe yAeAbHoro conpoTHBAeHHH p m npn 
3aAaHHOH nAOTHOCTH TOKa 5 BblUHCAHeTCH HS COOT- 

69 


Approved For Release 2010/08/05 : CIA-RDP80T00246A03620001 0003-6 



Approved For Release 2010/08/05 : CIA-RDP80T00246A03620001 0003-6 


HOUieHHH 

^ ^npo6< 

r^e // npo g Hanpn>KeHHOCTb noaa, onpefle/iaeMaa b 

COOTBeTCTBHH C TeM, HTO 6hI.TO CK33aHO paHee. 

npoBe^eHHoe aHajiHTuqecKoe HccflefloBaHiie noKa3a- 
■"°' 0 qTO cymecTByeT CBH 3 b Meatfly pemeHHeM H3yqae- 
moh h 3 mh 3 aflaqn h 3 aflaqaMH, othochii;hmhch k flpy- 
THM OdjiaCTHM TeXHHqeCKOH Cj)H3HKH 

H3 npoBefleHHoro HCMeflOBanna mo>kho cflejiaib nan 

BbIBOflOB. 

B KaqecTBe BaatHenuiero pe3yflbTaTa pemeHHa mo>k- 
ho OTMeTHTb odHapyxteHHyio Majiyio q y b ctb h tcvi b h oct b 
BeJIHqHHbl 


Y = I / Pm 

Y K-K v 

K 3HaqHTeflbHbIM H3MeHeHHHM TeiUIOBblX napaMCTDOB 

cpeflu. K 

3 flecb TeMnepaTypa, npH KOTOpofl conpoTHBAe- 
HHeflocraraeT HaHdoAbiiieroaHaqeHHH p m ; 
& H — HaqaflbHaa TeMnepaTypa; 

V — CKOpOCTb npOflBHJKeHHH (JjpoHTa KaHaAa. 

B noflTBepatfleHHe npnBoflHM Tadfl. 1, b KOTopoft 

noKa3aHO OTHomeHHe — — a* ajih pa3jiHqHoro 3 Ha- 

1o 

qeHHH TeruioBbix xapaKTepHCTHK cpeflbi (TeruioeMKocTH 
h TenflonpoBoflHOCTH Ha yqacTKax) . Bo/ieq noflpodHoe 
onncaHHe TadAHflbi cm. b UHtupoBaHHOM oTqeie. 


C, 

: 

j 

x i 


dxc 

dac 

djfc 

1 1 

j CM* °C 

1 1 

CM 3 °C 

' CM ° C MHH 

O 

o 


/_X dS \ 
l v d.\ )x=*x H 


0 

c, 

C 2 



\ v dx } x=x H 

( m e ' >m) ) 


djic 

djw 

dMC 


dj/c 1 1 


CM 3 °C 

CM* ° C 

CM ° C MHH 

°c 

1 

CM 3 

°C 

1,405 

10 

1,5 

0,125 

170" 

123,8 

2,5- 10 — 2 

1,44 

10 

1,5 

0,125 

o 

o 

123,8 

3, 135- 10 -2 


1 TaK, aHajiorn'iHbiii xapaKTep HMeeT 3a,aaHa o npo^Bii/KeHHH 
(ppoHTa ropeHHn b ra30Boft cpe^e. 

To 3HaqeHHe napaMeTpa 7 jxna cjiywaa, yKa 3 aHHOro 
b nepBoft CTpoMKe TaCjiHUH. HiicjieHHan BejiHHHHa 1,87. 

ilpH HanpsuKeHHH Ha 30He npoGon {7=1000 e h CBOHCTBax, opn- 
eHTIipOBOHHO COOTBeTCTByjOIUHX SypOMy nOAMOCKOBHOMy yrjIK), 
CKOpOCTb npoflBHHieHHH (J>poHTa KaHa^a v = 1 cm/muh npn 

— 2 d 

5 - 3,4 * 10 ~ 


B TadjiHue noKa33HO Taxate BAHHHHe TenjionepeflaqH 
Ha (|)poHTe KaHajia. Kait bhaho, npH yK33aHHbix ycjio- 
bhhx mojkho npeflnojiaraTb, hto cxopocTb pacnpocTpa- 
HeHHH (ppoHTa KaHajia, rjiaBHbiM odpa30M, onpefle- 
flaeTca njioTHocTbio Toita 8 Ha (fipoHTe. 3 to bhaho 
no TOMy, hto BejiHqHna P m ajih flaHHoro ToruiHBa 
TaKJKe 33BHCHT OT nJIOTHOCTH TOKa H nOSTOMy npH 
HeH3MeHH0CTH K03(|)Cj)HflHeHTa 7 BeJIHHHHa CKOpOCTH V 
33BHCHT TOAbKO OT 3H3qeHHH 8. OflHaKO CJICflyeT HMCTb 
B BHfly, HTO B AeHCTBHTeJIbHblX yCAOBHHX 3aflaeTCH 
He BeJiHqHHa njioraocTH tokb, a sjieKTpoflBHHtyinaa 
CHJia HCToqHHKa. BfjioTHocTb TOKa flofljKHa onpefle- 
AHTbCH H3 XapaKTepHCTHKH BCeft HeJIHHeHHOH 
penn 

Tax itaK ycTaHOBHBiueecH pemeHHe HeJIHHeHHOH 3a- 
flaqn aojijkho 3aBHceTb ot HaqajibHbix ycAOBHH, to 
npeflCTaBJiaeTca HeodxoflHMbiM ajih 3<j)(j)eKTHBH0CTH 
npouecca aJieKTpocdoHKH Becra ero tbkhm odpa30M, 
qTodbi yxe b HaqaJibHbift momcht odecneqHBajiacb 
3HaqHTejibHaa njioTHocTb Toxa, CTeitaiomero c 3JieK- 

TpOflOB B riJlaCT. 

n PH 3 tom ycjioBHH yMenbuiHTCH HeodxoflHMoe Hanpa- 
>KeHHe, npHJioateHHoe k 30hg npodoa, h ycTaHOBHTca 
dojibwaa cxopocTb pacnpocTpaHeHHa ppoHTa KaHajia. 
HMea b BHfly, hto 3HaqeHHe TOKa npH 3aflaHHOM Ha- 
npajKeHHH onpefle^iaeTca BceM conpoTHBJieHHeM uenn, 
cjreflyeT cqHTaTb HeflonycTHMOH 3HaqHTejibHyio nofl- 
cyuiKy^ TonjiHBa b od/tacra BnepeflH PpoHTa ^caHajia. 
C 3TOH TOHKH 3peHHH HBJIHeTCH T3KJKe UeJieCOOdpa3- 
HbiM HenpepbiBHoe Beflenne npopecca. npH nepepbiBe 
npoHcxoflHT nepepacnpeflejieHne TeMnepaTypnoro no/ia, 
h noBTopHoe BKAioqeHHe Toita MonteT npHBecTH k ycia- 
HOBjieHHio coBepmeHiio hoboto pe>KHMa. 

C flpyroH cTopoHbi, HaflitqHoe odopyflOBauHe HBJiaeT- 
ca odbiquo orpaHHqennbiM no mouIhocth. IloaTOMy He- 
odxOflHMO MaKCHMajIbHO yMeHbUJHTb OTBeTBJieHHe TOKa 
noMHMo (jjpoHTa Kanaka. 

3to no3BOJiaeT yBejiHHHTb HanpaateHHe nm-aiomero 

HCTOHHHKa H, COOTBeTCTBeHHO, yBCJIHqHTb HHTeHCHB- 

HocTb npopecca. 

OTCiofla BbiTeKaeT HteflaTeJibHocTb Handojibrnefi nofl- 
cyuiKH TonJiHBa b 3yMnc{)e CKBanatHbi b odjiacTH, npH- 
fleraromeH k odcaflHOH KOJioHHe. Taxaa noflcyuiKa 
MOHteT OCymeCTBJIHTbCH, B qacraocTH, KpaTKOBpeMeH- 

HbIM npHAOHteHHeM HanpHJKeHHH 

HenocpeflCTBeHHo k KOAOHHe. 
:x H ( Pl =p me - a l & - a m ) ) Jin a 3T0H fleJIH B03MOH<HO TaK- 

7 >KC HCn0JJb30BaHHe nOCTOHHHOrO 

— TOKa, 3 (J) (J) eKTH B HOCTb KOTOpOTO 

^ noBbimaeTca dflaroflapa aBJie- 

2 3fleKTpOOCMOCa. 

2,5-0 C B03paCT3HHeM flflHHbl Ka- 

3, 135- 10 -2 Hajia yBeJinquBaeTca HenpoH3- 
BOflHTejibHaa yTeqxa TOKa, h CTe- 
neHb Hcnoflb30BaHHH afleKTpHqe- 
CKOH MOU7HOCTH flJIH npOflBHHtC- 
hhh (j)poHTa yMenbuiaeTca. lloaTOMy npeflCTaBJiaeTca 
HeodxoflHMbiM onpeflejiHTb onTHMajibHoe b tcxhhko- 3 ko- 
HOMHqecKOM OTHomeHHH paccTOHHHe Meatfly sjieKTpo- 
cdoeqHbiMH cKBaatHHaMH. B ocodeHHocTH HeodxoflHMo 
npoBepHTb B03MoatHocTb yM eHbiueHHa 3 toto paccToa- 
hhh nyTeM npHMeHeHHa ajih peaefi SJieKTpocdoHKH 
npoMeatyToqHbix ckb3>khh Majioro fluaMeTpa yflemeB- 
jieHHofi KOHCTpyKflHH. OnbiT noKa3biBaeT, qra HMeeTca 
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TaKJKe B03MOMHocTb noAyqeHHH ra3onpoHHuaeMocxH 
Me>KAy cKBantHHaMH np« nenoAiioM coeAHHeiiHH hx 
K aHaAaMii SAeKTpocdofiKH. Cjie^yeT H3yAHTb HandoAee 
SKOHOMHAHble C TOAKH SpeHHH CyMMapHbIX 33Tp3T 
9 JieKTp 03 HeprHH peXKMMbl COAeTaHHH 3JieKTp0C60HKH 
c npopaSoTKoft KanajtOB AyTbeM. 


PacuinpeHHe KaHaAa c6ohkh 

llocjie ofipaaoBaHHJi ckbo 3 HOto ra 3 onpoHHuaeMoro 
KaHajia c 6 ohkh aeodxoAHMO ero pacmapaTb a o toh 
cTeneHH, npH KOTOpoft odecneAHBaioTCH TpedoBannH 
TexHoJiorHH nofl 3 eMHoft ra 3 H 4 >HKauHH). PacuinpeHae 
MO>KeT 6 biTb npoBCAOHO nponycxaHHeM sAeKTpHAecKoro 
TOKa. 

HccAeAOBaime 3 Aei<Tpo'rexHHAecKHX h TexHOAOTHAe- 
ckhx peJKHMOB pacuiHpeHHH KaHaAa c 6 ohkh KMeeT, 
Kax yi<a 3 aHO 6 biJio Bbirne, cyuxecTBeHHoe 3 HaaeHHe aah 
Bbldopa OnTHMaJIbHOFO C. TeXHHK 0 - 3 K 0 H 0 MHAeCK 0 H TOA- 
kh apei-iHH coaeiaHi-iH pasAHAHbix npaeMOB BeAeHHH 
3 Toro npouecca. 

B’MecTe c TeM, HsyAeHHe. pacnpeAeAeHHH sAeicrpH- 
vec.Koro h TeMnepaTypHoro noAH npn paciunpeHHH 
KaHaAa npeACTaBAHeT o 6 ihhh HayAHbift HHTepec. 

Padora b stom HanpaBJieHHH npHMeHuxeAbHO k sc- 
TOHCKHM CJiaHUaM B CBOG BpeMH IipOBOAHAaCb COB- 
MecTHO c AH 3 CCP; npHMeunxeAbHO k yroAbHHM 
riAacTaM 3 Ta padoTa ripoBOAHAacb coBMecTHO c HFH 
AH CCCP, npHveM SHHHom BbinoAHSUiacb pacAeTHO- 
TeopeTHAecKan AacTb 3aAaAH. 



B pe 3 yAbTaie HCCAeAOBaHHH nojiyqeiibi KpHBbie 3 a- 
BHCHMOCTH paAHyca KOKCOBOrO KaHaAa OT BpeMSHH 
npH pa 3 AHAHOM 3 HaqeHHH moiahocth, pacxoAyeMoft Ha 
eAHHHUy AAHHbl KaHaAa, a TaiOKe 3 aBHCHM 0 CTb yAGAb- 
hhx 3 aTpaT 3 AeKTpo 3 iieprHH na eAHHHixy odaeMa ckok- 
coBaHHoro TonAHBa ot moiahocth, pacxoAyeMoS Ha 
pacmHpeHHe eAHimubi aahhh KaHaAa. nocAeAHHH 3 a- 
BHCHMOcTb npeACTaBAena na puc. 2 . 

flpeACTaBAfieT HHTepec to o 6 cTOflTejibctBO, wo npH 


HeKOTOpOH MOIH.HOCTH 3aTpaTbI SHepTHH OKa3bIBaK>TC51 
HaHMeHbUIHMH. 

noAyneHHbie AaHHbie no 3 BOAHK)T oueHHTb HeodxoAn- 
MbTH AAH 3Ae.KTp0K0KC0BaHHH paCXOA SHepTHH. 

SAeKTpHHecKoe noAe b npoerpaHCTBe Me>KAy 
CKBaJKHHaMH 

rpynnoBaa cSoiiKa c npuMeHCHneM Tpexc|)a3Horo tokh 

npouecc SAeKTpOCdoHKH npOHCXOAHT B BeebMa CA05K- 
HblX yCAOBHHX, He HadAIOAaeMbIX C nOBepXHOCTH 3eMAH. 
HeodxoAHMO dbmo npoBecTH xoth 6m KanecTBeHHoe 



KccAeAOBaHHe bahhiihh pa 3 AHAHbix (paKTopoB na noAe, 
B 03 HHKaroin,ee b npocrpaHCTBe Me>KAy CKBa>KHHaMH. 

B ocodeHHOCTH npeACTaBAneT HHTepec BbiHCHeHHe 
BAHHHHH Ha 3 T 0 nOAe OdcaAHOH KOAOHHbl H, B AaCT- 
hocth, onpeAeAeHHe aoah TOKa, oTBeTBAsnomeficfl ot 
3 AeKTpoAa k odcaAHoft KOAOHi-ie h 3 aMbiKaiomeHCH 
Aepe 3 rpyHT (cm. pnc. 3 . Ha pncyHKe noxa 3 aHa oAHa 
H 3 CHMMeTpHHHbIX nOAOBHH 3 A 6 KTpHAeCKOrO nOAH B pe- 
JKIIMe, COOTBeTCTByiOIU,eM KOpOTKOMy 3 aMbIKaHHIO MexK- 
Ay KOAOHHaMH). 

TaKHe HCCAeAOBaHHH b cBoe BpeMH 6 hah npoBeAeHH 
c noMombro 3 AeKTpoHHTerpaTOpa. HeKOTopbie Bonpocbi 
dblAH BbIHCHeHbl paCAeTHbIM nyTCM A^H CXeM 3 TH 3 HpO- 
B 3 HH 0 H CHCTeMbI, COCTOHipeH H 3 3 AeKTpOA 3 , OdcaAHOH 
KOAOHHbl, nnacTa TonAHBa h rpyHxa. npn pacneTe 
paccMaTpHBaAocb HAeaAH 3 HpOB 3 HHoe nAOCKonapaA- 
AeAbHoe noAe, Tax ato pe 3 yAbTarbi pemeHHH MoryT 
CAyjKHTb AHUJb AAH npHdAHJKeHHbIX OHeHOK. 

Ha pnc. 4 a, 6 h a npeACTaBAeHbi HeKOTopbie pe- 
3 yAbTaTbi pacneTOB. 

Pa3MepbI /, d l\ COOTBeTCTBeHHO 03HaA3K)T nOAO- 
BHHy paCCTOHHHH MC>KAy CKBaJKIIHaMH, paCCTOHHHe OT 
ypoBHH ycTaHOBKH 3AeKTpoAa b nAacTe ao HH 3a od- 
CaAHOH KOAOHHbl H CpeAHIOIO AAHHy KaHaAa. BeAH- 

AHHa X e npeACTaBAneT codoft oTHomeHHe HanpHJKeH- 
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HOCTen nojm Ha cJipoHTe KaHajia npH HaAHHHH o6ca a- 
HOH KOAOHHbl H npH ee OTCyTCTBHH. TaKHM 06pa30M, 
AaeTca oueHKa bahhhhh odcaAHoft koaohhm Ha hutch- 
cHBHocTb npouecca. 

Be.THHHHa X A r, paBHaa oTHomeHHto bxoahbix npo 

BOAHMOCTeH CO CTOpOHbl 3AeKTpOAOB npH HaAHUHH 
h OTCyTCTBHH KOJioHHbi, Aaer npeACTaBjieHHe 06 yBe- 
AHHeHHH MOIUHOCTH HCT0HHHK3 SHepTHH 3a CHeT Ha- 
AHHHH KOJIOHHbl. 

X/ OTHocHTeJibnaa BeAHHHHa o6mero toio, otbct- 
BAHlOUIAHCfl OT TOUKH KOHT3KTa 9JieKTp0A3 C nAaCTOM 
Ha KOAOHliy. 

npHBeAeHHbie Aainibie hmciot SHaueuHe aah bhhc- 
HeHHH Heo6xOAHMOCTH H30AHUHH HH33 06c3AHb!X KO- 
AOHH H A310T MaTepHajI AAH 060CH0B3HHH MeTOAB 

kohtpoah 3a npoueccoM no SKBHBaAeiiTHOH cxeMe b 
bhac HeTbipxnoAiocHHKa, npeAJio>KeHHOH paHee. 

BecbMa BajKHbie Bonpocbi bo3hhk3K)t b cbh 3 h c Tpe- 
OOBaHHHMH OAHO B p C M G H H OH TpynnOBOH cSOHKH HC- 
CKOJIbKHX CKB3>KHH Ha 06IMHH OTHeBOH 3a6oft H, B 
HaCTHOCTH, B CBH3H C npHMeHeHHCM AAH 3TOH HeJIH 
Tpexc]:a3Horo roxa. llocAeAHee Hyxcuo aah paBHOMep- 
hoh 3arpy3KH (jia3 Tpexc|)a3HOH CHCTeMW. 



BbiHCHHeTCH, hto Tpexcf)a 3 HbiH tok HMeeT h Apyrne 
npeHMymecTBa b cjiynae paunoHaAbHOH cxeMbi ero 
npHMeHeHHH. PacneT noKa 3 biBaeT, hto npH cdoHKe 
rpynribi CKBaxuiH Ha oraeBOH 3 a 6 oft mojkho, npHMeHHH 
TpeX(f)a 3 HbIH TOK, HeCKOJIbKO nOBbICHTb Hanpn>KeHHe 
aAeKTpoAa no othohichhio k orHeBOMy 3 a 6 oK) b cpas- 
HeHHH c TeM >Ke HanpiDKeHHeM npn 0 AH 0 c})a 3 H 0 M TOKe. 
npH 3 TOM HMeeTCH B BHAy, l ITO HanpHJKeHHe Me>KAy 
3 AeKTpOA 3 MH CMeJKHbIX CKBaJKH'H OCTaeTCH B 060HX 
CAynanx OAHHaKOBbiM. 
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Ha BeKTopHofi AiiarpaMMe pnc. 5 noKa3aHo pacnpe- 
AeJieHne nanpHXfeHHH Me>KAy aAeicrpoAaMH, a TaK*e 
MOKAy 3THMH >Ke 3AeKTpOA3MH H OTHeBblM 3a6oeM, 
noAyneHHoe 3KcnepriMenTaAbHO npn rpynnoBOH c6oii- 
Ke Tpex ckb 3 >khh na renepaTope Hoamockobhoh ct 3 h- 
Uhh «noA3eMra3». 3jieKTpoAbi, onymeHHbie b ckb 3- 
>KHHbi, npKcoeAHHHAHCb k Tpex(j>a3HOH ceTH no cxeMe, 
noKaaaHnoft Ha pnc. 6. 

McnbiTaHHH B npnpOAHbix ycjiOBHnx 

BecbMa cymecTBeHHbiMH c tohkh 3peHHH xapaKTe- 
Phcthkh npouecca 3Jiei<Tpoc6oHKH hbahjotch pe3yAb- 
TaTbl BCKpblTHH OIIbITHbIX naHeACH, npOH3BeAeHIIOrO 



XZZlCnaneu Kokc r r 1 Jo/ia EZ3 Hj8ec/nna* 

Phc. 7 . 


3HHHoM COBMeCTHO C MHCTHTyTOM XHMHH AH 3CCP 
b 3 ctohckom CAaHpeBOM fiacceflHe h b oco6bhhocth 
c BHHHnoA 3 eMra 30 M Ha JlncHHaHCKOH ct3huhh 
«noA3eMra3». 

Ha pnc. 7 nonasaH paspea ckokcob3hhoh 30 Hbi 
MejKAy cKBaa<HHaMH Ns 1 h Ns 2 (naHejib BIU9-2), 
H3o6pa>KeHHbiH na ocHOBaHHH AaiiHbix BCKpblTHH na- 
Hejiefi. Ha pnc. 8 nonasaH BCKpbiTbiii ropHbiMH bh- 
paSoTKaMH ynacTOK Ha njiacTe l s nocAe SAeKTpocSoflKH 
(nAaH b nAocKocTH nAacTa yrAH). 

nOApo6HbIH aH3AH3 HCKAIOHHTeAbHO HHTepeCHbIX pe- 
3yAbT3T0B BCKpblTHH BblXOAHT 3a p3MKH HaCTOHUieTO 
H3A0JKCHHH II npeACTaBAeil B OTAeAbHbIX OTUeTaX 3THX 
HHCTHTyTOB. OAHaKO 3AeCb CAeAyeT o6paTHTb BHHMa- 
nue iia BecbMa pa3BeTBAeHHbifi xapaKTep KaHaAa c6oh- 
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kh Ha JiHCHHaiiCKOM yroAbHOM njiacTe. Sna'iHTCAbiibie 
oTBeTBjieHHH HanpaBAeiibi b cTopony kojioiih, hto aoaac- 
ho 6biTb ocoSeiiHO xapaicrepno ;yin iiaKAomioro miacTa. 



E2 npoKOKCoftaHHaa SS3 Jona nodcycuKu *■ ropnae BbipaBomm 

aneKmpo monOM johci 


Phc. 8. 

HecMOTpn ii a to, 1 ito BcrpeHi-ibie KanaAbi noAiiocTbio 
iie coMKHyjincb, 6bi.aa AocniniyTa ra3onpoHHuaeMocTb 
Me>KAy cKBajKHiiaMH. ycJiOBun c6ohkh b A3HH0M cjiy i iae 
x a p a KTe p h 3y iotosi ii eAocTa tom h oct bio npHJioJKemioro 
nanpn^eHHH, orpaiiHuenHoro moiuhoctbio odopyAOBa- 

HHH.” 

Pe 3 yjibT 3 Tbi BCKpHTHsi noAT«ep>KAaioT odmue TCO- 
peTHqecKiie npeAeraivieiiHii o pasBHTHH nponecca oack- 
TpOcdoHKH II AaiOT n p C-ACT a R A C H II 51 o reoMGTpnn Ka- 
HaAOB. 

ripoBOAHMbie coBMec'nio c BHHHnoA3eMrasoM hc- 
CAeAOB3HH5I Ha OriblTHblX CieHAHX H B npOMblUIAeHHblX 
yCAOBHJIX IT03BOAKAH TeOpCTHHeCKHe HCCA eAOB a H H 51 co- 
IlOCTaBHTb C AaHIIblMH HIOKCliepHOH IlpaKTHKH. CACAyeT 

ocodeiiHO OTMeTHTb padoiy, npoBeAeniiyio b 1956 r. 
B JlHCHHailCKC, C MCn0Ab30BaiIHeM HOBbIX, dOACC MOIH,- 
Hbix peryAHpyeMbix ycTanoBOK. llpH paccTOHHHii Mex<Ay 
CKBaACHitaMH n 10 m cdoiiKa CbiAa ocymecTBAena sa 
7 nacoe ripn aarpare aiiCKTpoaneprHH 6500 K6T-h. 

AAJIbHEHUIHE 3AAAMH 

CAOJKHOCTb KOMnACKCHOrO H 3 y l ieiIH 5 I npOUeCCOB, B03- 
HHKaiOIAHX B HAaCTC npH BOBAeiiCTBHH Ha Hero TOKa, 
BeAHKa. HeB03MO)iaio npH niiajiiiTiHiecKOM pacneTe oa- 
HOBpeMeHHO ynecTb Bee (JiaKTopbi, BAiwiomne Ha npo- 
uecc. HeodxoAHMo pa3BHTb mctoah cl)H3HHecKoro MOAe- 
AHpoBaHHH npHMeiiKTCAbHo k paccMaTpHBaeMoil Ba/uiue 
na ochobc cocTaBAeHHoii k nacT05iineMy BpeMeHH ch- 


crreMbi ypaBiieHHH, onncbiBaiom,nx npouecc c yneTOM 
pacnpeAeAeHHH 3 AeKTpH Aecxor o noAH h c y^eroM na- 
pora30Boii cMecH, BbiAeAsiHTineflcH npn AepMunecKOM 
pa 3 AOA<eHHH TOIIAHBa. HyJKHO, HCXOAH H3 nOAyneHHblX 
npeACTaBAeHHH o npopecce, ycTaHOBHTb npaBHAa mo- 
AeAHpoBaHHH, odecneHHBaioinHe bo3mo5khoctb nepeHO- 
ca AaHHbix AadopaTOpHoro SKcnepuMeHTa Ha ycAOBiw 
rrpHpoAHoro 3aA(!raHH5i TonAHBa. 

ripn SAeKTpOKOKCOBaHHH dOAbHIOe BAH5IHHC OKa3bI- 
BaeT BAara TonAHBa. HeodxoAHMO HCCAeAOBaTb B03- 
MO>KHOCTb HCn0Ab3OBaHBH HBAeHH5I SAeKTpOOCMOCa A A 51 
HHTeHCH(J)HKaTI,HH npOU.eCCa SAeKTpOCdOHKH. XIah 3Toro 
HeodxoAHMo H3yqHTb npoueccbi, B03HHKaK)m,ne npii 
B03ACHCTBHH nOCTOHHHOI'O SAeKTpHHeCKOTO TOKa H3 
nAacT. 

B AadopaTOpHbIX yCAOBH5IX HeodxOAHMO K3yHHTb 
BAHsiHHe oneHb dbicTporo HarpeBa, cooTBeTCTByioiuero 
yCAOBH5I:M 06pa30BaHHH KaHaAa SAeKTpOedoHKH, Ha 
3AeKTpO(J)H3HHeCKHe CBOHCTB3 TOnAHBa. IlpH 3TOM Ue- 
Aecoo6pa3iio npuMeiiATb tokh bhcokoh nacTOTbi c no- 
Moinbio KOTopbix mojkho odecnenHTb HarpeB odpa3HOB 
TonAHBa CO CKOpOCTbK) HCCKOAbKHX COT TpaAyCOB 
b MHHyTy. BbicoKasi nacTOTa Mox<eT dbiTb, BeposiTHO, 
HCIIOAbSOBaHa H AA5I HeKOTOpbIX HHJKeHepHbIX UeAefl, 
CB5I3aHIIbIX C npHMeHeHHCM 3AeKTpHHeCK0r0 TOKa 
B npHpOAHbIX yCAOBH5IX 3aAeraHKH TonAHBa. 

HeodxoAHMo AaAbHeflmee HccAeAOBaHne MeTOAHKH 
npHMeneHH5i Tpexc}3a3Horo TOKa c ueAbio yAynmeHHH 
npOMbHHAeHHbIX yCAOBHH SAeKTpOCdollKH, yBeAHHeHHfl 
paCCTOHHHH C. 60 HKH H npHMeHeHHH CXeM cdOHKH, ue- 
Aecoo6pa3Hbix c tohkh 3peHHH opraHH3auHH Bceii 
CHCTeMH ra3H4)HKauHH noA3eMHoro rasoreHepaTopa. 

BaxaieHtuiiMH TexHOAorHHecKiiMH npodAeMaMH b 
3toh o6AacTii ocTaioTcsi onpeAeAeiiHe oiithm aAbHbix 
ycAOBHH ApeHHpoBaHHH nAacTa b paftoHe cdimaeMbix 
3A e KTp KAeCTBOM CKB3 A<HH H yCTaHOBAeHHe pe>KHMOB 
coneTaHH5i 3AeKTpoc6oenHbix padoT c noAaneH AyTb5i 
b CKBaxaiHbi noA3eMHoro ra3oreHepaTopa. 

JIah yAynmeHHH 3AeKTpoA0B npoBeAeHbi 3HanHTeAb- 
iibie padoTbi. OAHaiio neodxoAHivio AaAbHeHUiee coBep- 
IiieHCTBOBaHHe 3A6KTp0A0B KaK C TOHKH SpeHHH Tep- 
MimeCKOH yCTOHHHBOCTH, TaK, B OCodeHHOCTH, B AeAHX 
ynpomeHHH cnycKo-noA'beMHbix onepan,HH. 

HeodxoAHMbi ASAbHeHiiiHe cepbe3Hbie HCCAeAOBaHHH, 
HanpaBAeiiHbie na yAyntueiTHe mctoaob HadAioAeHH5i 
II KOHTpOASI npii npoeeAGHKH 3AeKTpOC.dOHKH. 
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O xapaKTepe Bbira30eaHHH yrojibHoro njiacTa 
h Ae^opMauHBx noKpbiBaiomHx nopo,n npn noMeMHofi 
ra3H4)HKauHH yrjiefi b ycjiOBHBx 
rio^MocKOBHoro SaccewHa 

Kaud. mexH. uayrc H. A. TYPHAHHHOB 

BHHHrioa3eMra3 


O HACT05niI,ErO BpeMeHH oTcyTCTByioT 6 cuiee 
am M6Hee onpejrejieHHbie npeACTaBJieHHH o co- 
ctohhhh Bbira30BaHHoro npocTpancTBa h noBeAeHHH 
noKpbmaiomHx nopoA npn noA3eMHoii ra3H(|)w<auHH yr- 
Jieft b ycjioBHJix IloAMocKOBHoro dacceihia. Ecaii ajih 
ycjioBHH l loHdacca dbiAii noAynenbi HexoTopbie Aan- 
Hbie o coctohhhh Bbira30BaiiHoro npocTpancTBa no pe- 
3yjibTaTaM bckpbithh LUaxTHHCxofi h JlHCHHaiicxoii na- 
HeJieft, to b ycjiOBHHx Hoamockobhoto dacceiiHa Taxue 
flaHHbie noJiynHTb ho ripeACTaBHAocb bo3mo>khbim. rio- 

3TOMy H npeACTaBJIGHHH O COCTOHHHH Bbira30BaHHOrO 
npocTpaHCTBa h noBeAeHHH riopo/j, npn iioAaeMiioii ra- 
3H(J)HKapHH b ycAOBHHX Hoamocxobhoto dacceihia 
BecbMa npoTHBopeHHBbi, 6a3HpyroTCH Ha yM03ai<jnoHe- 
HHHX hjih, b JiytmieM cAynae, Ha HeKOTOpbix Aadopa- 
Topnbix HCCJiejioBaHHHX, a ho Ha pe3y;ibraTax Henoc- 
peACTBeHHbix HadAioAenHii. noAyqeiiHe' >Ke donee onpe- 
Ae/ieHHbix npeACTaBjieHHH HeodxoAHMo Kai< win ycxa- 
HOBjieHHH bahhhhh noBeAeHHH nopo.it Ha npopecc ra3H- 
cjjHKaitHH, Tax h Ann pa3padoTXH nyTeii ynpaBnentiH 
KpoBjieti npit noA3eMnoft raaiicJiHxaiiHH yrneii. 

3th npe/tCTaBJieiiHH Moryx dbiTb nonyqeribi e no- 

MOIHbK) MapKUieH/tepCKHX Ha6,TtOiteHHH 3a CABHHieHH- 

bm ropHbix nopoA- 

HaSAiOAeHHH 3 a CABiixceHiieM ropitbix nopoA hbah- 
IOTCH KOCBeHHbIM MeTOAOM nsyqetiHH COCTOHHHH Bbira- 
30 B 3 HHOro npocTpaHCTBa, KOTOpblH He MO>KeT ASTb HC- 
'lepnbiBaioutHx cBeAemiH 06 H 3 MeneHHHX, HenpepniBno 
upoHcxoAHiitHX b noA3eMHbix ra3oreHepaxopax. B to 
xe BpeMH BbicoxaH CTeneHb H 3 yqeHiiocTii 3axonoMep- 
hocTeii CABHAtenHH ropiibix nopoA b ycAOBnax Hoamo- 
CKOBHoro dacceiiHa npn odbiunon uiaxTHoft Aodbiqe n 
npn noA 3 eMHOH ra 3 Hij)HxauHH yrneii roBopHT o bob- 
wo>xhocth ycneutHoro H 3 yqeniiH sthm KocBeintbiM mo- 
toaom xax cTpyxTypbi Bbira 30 BaHHoro npocTpaHCTBa h 
xapaxTepa ero 3 anonHeHHH, Tax h noBeAeHHH noxpbi- 
BaioutHx nopoA, b tom qiicne h nopoA HenocpeACTBCH- 
HOH XpOBAH. 

Ha AeficTBytoutiix ra3orenepaTopax Hoamocxobhoh 
CT aHLtHH «lloA3eMra3» ciinaMii BHHHnoA3eMra3a h 
MapxuiefiAepcxoH cnyjxdbi cTaimHH c 1949 r. no Ha- 
CTOHUtee BpeMH npoBOAHTCH CHCTeMaTi-mecxHe Hadnio- 
ashhh 3a cabioxchhcm ropiibix nopoA. 

MapxmeftAcpcxaH HadnionareAbHaH craiuuiH h;ia 
noA3eMHbiM ra3oreHepaTopoM npeACTa3AHer co6o.fi 
xBaApaTHyro ceTxy rpytiTOBbix penepoB c paccTOHint- 
eM MC>KAy HHMH 5 — 10 M. HadniOACIIIIH 3 3 XA IOq 3 !OT CH 
b nepnoAHnecxoM HHBenHpoBanHii penepoB HadnioAa- 
TeAbHoii CTaHLtHH c nocAeAyroutHM BbiqucncimcM oce- 
A3hhh h cxopocTefl oceASHUH penepoB. Flo noAyneH- 
HLIM ABHHbtM CTpOHT B H30AHIIHHX MyAbAy OCCAaHHfl 
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h cjLurypy Bbira30BaHHH na AaTy HadAtOACHHH no Me- 
TOAHxe, H 3 Ao>xeHHOH b padoTe [1], 

HanSoAbHiHii HHTepec npeACTaBAHtOT pe3yAbTaTbi 
naSAioAeHHiL b nepnoA 1952 — 1954 rr. Ha npoMwm- 
AeiJHOM ra3orenepaTope JMb 2, iyte HadAioAaTeAbHoii 
cTaHitHefl 6 hao oxBanetto 1 1 phaob axcnAyaTaitHOH- 
HblX CXBa>XHH, HAH 70 000 M 2 nAOHXaAH Bbira30BaHHO- 
ro npocTpaHCTBa, a Taioxe Ha onbiTHOM ynacTxe JSTe 3, 
TAB 6bIAH 0praHH30BaHbI HaOAIOAeHHH 3a CABH>xeHHeM 
TOAHJ.H ropHbix nopoA c noMoutbLo rAydHHHbix pene- 
pOB. KOHCTpyxitHH nOCAeAHHX H MeTOAHXa Ha6AtOAC" 
HHft 3a hx CABH>xeHHeM H3AO>xeHbi b padoTe [2], 

PaccMOTpuM xapaxTep npoTexaHHH npouecca cabh- 
JxetiHH ropiibix nopoA waA onncTHbiMH BbipadoTxaMH 
maxT FIoamocxobhoto daccefina h cpaBHHM eio co 
CABH>xeHtieM naA Bbira 30 BaHHbiM npocTpaHCTBOM noA- 
3 eMHbix ra 3 orenepaTopoB. 

H 3 BeCTHO, HTO B yCAOBHHX HiaXTHOH BbieMXH B HoA' 

mockobhom dacceflue cABHAteHHe ropHbix nopoA or 
xpoBAH nAacTa ao noBepxHOCTH pacnpoCTpaiiHeTCH 
BecbMa dbicTpo, b Teneiine necxoAbXHX nacoB. Hanpn- 
Mep, Ha uiaxTe JMb 9 TpecTa CxypaTOByroAb, npn 
iAydnHe pa3padoTi<H 40 — 50 m, no ABHHbiM nacTOT- 
Hbix HadAioAeHHH [3] BpeMH, b Tenetme xoToporo od- 
pyineime xpoBAH b AaBe cxa3biBaAocb Ha noBepxno- 
cth, He npeBbiuiaAo 2 — 2,5 nacoB. H3bccthhxh b toa- 
me noxpbiBax)utHX nopoA, dyAynn CHAbiio Tpeuti-tHOBa- 
TbiMit h odBOAHeiiHbiMH, odAaAaioT B M3CCHBe Ma.AOli 
npOHHOCTblO, He 33BHCaiOT H, CT3A0 dbITb, H6 npenHTCT- 
ByioT dbicTpoMy pacnpocTpaHeHHio CABiuxeHHH. 

CABH>xeHne HenocpeACTBeHHon xpoBAH nnacTa b vc- 
AOBHHX HiaXTHOH BbieMXH HaHHHaeTCH, no AaHHbIM 
n a 6 a IOA6H h h [4] npHMepHo 3a 20 m ao noAXOAa 3adoH 
x paccMaTpi-iBaeMOMy ynacTxy. BnAOTb ao noAXOAa 
3adoH cABH>xenHe xpoBAH nporexaeT c He3HaniiTeAbHbi- 
mh cxopocraMH, npiiBOAfl npn 3 tom x HexoTopoMy yTO - 
iteHiiio h pacTpecxHBaHHio yroAbHoro nAacTa. Henoc- 
peACTBeHHo y 3adoH cxopocTb onycxaHHH xpoBAH 
HecxoAbxo B03pacTaeT, pacTpecxHBaHHe nAacra yBe- 
AHHHBaeTCH. B padoneM npocTpancTBe ohhcthoh bbi- 
padoTxn (AaBbi), 3axpenAeHH0M xpenbio, cxopocTb 
onycxaHHH xpoBAH cocTaBAneT yjxe aschtxh mhaah- 
MeTpoB b cyTXH. Onycxanne xpoBAH nponcxoAHT 3Aecb 
3a chgt noAaTAHBocTH xpenAetiHH. npH noABaAxe Aa- 
Bbi noAAep>xiiBaiomee xpoBAio xpenAeHHe yAanneTCH, 
h xpoBAH, TepflH onopy, odpymaeTCH Ha noHBy b bh- 
padoTaHHOM npocTpancTBe. ITpn stom nponcxoAHT 
pa3pbixAeiiHe nopoA xpoBAH. C TeneHHeM BpeMemi 
odpymeHHbie nopoAH HecxoAbxo ynAOTHHiOTCH. Ha 
puc. 1 H3odpa>xeHa xpHBan onycxaHHH nopoA Heno- 
CpeACTBeHHOII xpoBAH A^S yCAOBHH BbieMXH A3BaMH 

b noAMocxoBHOM dacceflue. 
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n P n noA3eMHOH rasHcj^HKauHH cABHJKeHne aoajkho 
pacnpocTpaHHTbcsi Tax >kc. 6hct P o, iok h b ycjioBHHx 
oSbHHbix maxTHbix pa3pa6oTOK, nocKOAbKy BeAHHHHa 


Paccmanuue do aaBoa 
B cmopoHt ■/ nenuKa B cmcpowj 3a8an<£ 



Phc. 1. Kpnoasi onyc'KaiiHH nopoA Heric- 
cpeACTBeHHO KpoBJiu npii BbieMKe jiaBaMH 


CKOpOCTH pacnpOCTpai-ieHHH CABHJKeHHfi 33BHCHT, B OC- 
hobhom, ot cocTaBa h cbohctb nopoA noKpbiBaiomeH 
TOJIIU.H. H ACHCTBHTeAbHO, 113 paCCMOTpCHHH Tpacj)H- 
kob cKopocteS cABHHceHHH rjiyfim-n-ibix penepoB h no- 



Phc. 2. C^BHjKt’HHe rjiySmiHbix penepon n noBepXHOCTH 
no CKBajKiinc 2-k 


BepxHOCTH Ha onbiTHOM yqacTKe N° 3 IIoamockobhoh 
cTaHUHH «rioA3eMra3» (pnc. 2) CAeAyeT, qT0 P a3JIHq - 

Hbie CAOH TOAUI.II H IIOBepXHOCTb CABHTaiOTCH npaKTH- 
qeCKH COBMeCTHO: B03 P aCTaHHK) (yMeHbineHHK)) CKO- 
pocTefl CABHJKeHHH penepa 1 (H = 47 m ), 3aK P enAeH- 
noro b HenocpeACTBeHHofi k P oba6, cooTBercTByeT bo 



Phc. 3. CuBHateme HOBepxHOCTH b pafioHe CKBaxHHbi 2 -k 

BpeMeiiH BOspacTaHHQ (yMeHbiiieHHe) CKOpocTeil cabh- 
AceHHfl penepoB 2 (H =38 m) , 3 (H = 27,8 m ) , 4 (H= 
= 19 m), 3 aK P enAeHHbix b BbimeAencamHX caohx h 
noBepXHOCTH. OTcioAa CAeAyeT, hto AMaMHKa cabh- 
>KeHHH HOBepXHOCTH OTpajKaeT AHHaMHKy CABHXKeHHH 
TOAIH.H nopOA, B TOM HHCA 6 H HeilOCpeACTBeHHOH K P OB- 
jih nAacTa. 

H3 CpaBHCHHH 3THX >Ke r P acJ)HKOB CAeAyeT, HTO, B 
OTAHHHe OT CABH>KeHHfl HenOCpeACTBCHHOH K P OBAH n P I-I 
maxTHoil BbieMKe, b ycAOBHax noAseMHOH ra3H(})HKa- 
Uhh CABH/Keime npoTexaeT nAaBHO, c HeBbicoKHMH 
cKopocTHMH h b TeneHHe OoAee AAHTeAhHOTO BpeMe- 
hh. riAaBHbiH xapaKTep cabhjkchhh cKa3biBaeTCH Ha 
yMeHbiueHHH CTenenH pa3pbixAeHHH noK P HBaiomnx 
nopOA. EcAH paCCMATpHBaTb rpacjjHKH CABHJKeHHH TAy- 
OHHHblX penepoB no CKBajKHHaM, B KOTOpbIX TAySuH- 
Hbie penepbi 3aKpenAeHbi na pa3AHHHbix ropH30HTax, 
to ofiHapyxtHBaeTCH BecbMa Manbift KoacJxjiHUHeHT pa3- 
pbixAeiiHH nopoA KpoBAn. PaccMOTpHM, nanpHMep, 
rpacpHK CABHJKeiiHH rAy6nHHbix penepoB no cKBa>KHFe 
2-k (pnc. 2). Kax bhaho na pnc. 3, CKBa>KHHa 2-k oxa- 
aaAacb b ueHTpe MyAbAbi cABHXKenHH h npaTOMy i\ny- 
SHHHbie penepbi He nperepneBaAH CKOAbKO-HHdyAb 
SHaHHTeAbHbIX rO P H30IITaAbHbIX CABHJKei-IHH. CAeAOBa- 
TCAbHO, K03lJ)(J)HII,HeHT pa3pbIXAeHHH nOpOA nO AaHHbIM 
CKBa>KHHbI 2-k MOJKeT 6bITb yCT3H0BAeH C BbICOKOH 
CTeneHbio aoctobcphocth. Ha pnc. 4 npeACTaBAeH rpa- 
(j)HK H3MeHeHHH BO BpeMeHH BeAHHHHbl K03(|KjlHUHeHTa 
P a3 P bIXAeHHH AAH IIHJKIierO HHTepB3Aa nopoA KpOBAH 
( 47 — 38 m ) . H3 rpacJiHKa CAeAyeT, wo MaxcHMaAbHaa 
BeAHHHHa K03(})(})HmieiTia pa3 P bixAeiiHH He npeBbicHAa 
3a Becb nepnoA cabhhcciihh 1,03. 3aMeTHM, hto npH 
maxTHoil BbieMKe b ai-iaAorHHiibix ropHoreoAornnecKHX 
ycAOBHax K03(J)(})HUHeHT pa3 P HXAeHHH HenocpeACTBen- 
HOH KpOBAH COCTaBAHCT 1,15 — 1,30. HeCOMIieHHO, HTO 
oTHocHteAbHo MaAoe pa3pbixAeHHe nopoA HBAaetca 
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v 


fviaronpHHTHbiM <f)axTopoM ajih no^3eMHofi ra3nd)HKa- 
Uhh yrjiefi. 

IlAaenoe cdeuotceHue nopod npu nod3eMH.ou sct3utpu- 
myuu yejieii e IJodMOCKoenoM 6acceuue, e oTAumie 
ot uiaxTHOu BbieMKU, tipoucxoduT ecjiedcTBue nocre- 
neHHOZO 8bl2O308bL8aHUH yZOAbHOSO tlAaCTCl HO MOlUfiO- 
cm. BbicKa3biBaBmHecH paHee MHeHHa o BbiraaoBaHHH 
ruiacTa no Mepe nepeMemeHHa ahhhh orHeBoro 3a6oa 
cpa3y Ha noAHyio Momnoc.Tb h yxopeHHBmueca npeA- 
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Phc. 4 . Pa 3 pbix^eHne noupbiuaiomHX nopoA no a 3 h- 
hwm rjiyCiiHHbix penepOB no CKBa>KiiHe 2 -k 


cTaBJieHHH 06 orHeBOM 3a6oe xax o HenoTopoM koh- 
Type, nepeMemaiomeMca xoHueHTpHHHo caMOMy ce 6 e ii 
3axBaTbiBaioin6M cpa3y bcio MomHocTb njracTa Tax, 
HTO BHyTpH KOHTypa B Bbira30B3HHOM npOCTpaHCTBe 
OCTaeTCH AHIHb 30AbHbIH OCTaTOK, flJIH yCAOBHH nOA" 
MocKOBHoro dacceftHa HeAb3a npH3HaTb npa- 
BHJibHHMH. TaKHe npe^CTaBJieHHH nporaBopeqaT 
npHBeaenHHM ashhum o xapaKTepo cABHJxeHHa nopoA, 
a Taxace abhhbim aHaAH3a noAHOTbi Bbira30BaHHa b 
pa 3AHHHb[e nepnoAbi ra3H(})HxauHH h pe3yAbTaTaM ot- 
dopa xepHa H3 Bbira30Baimoro npocTpancTBa [4, 5], 

CABHJKeHHe ropHbix nopoA HaA Bbira30BaHHbiM npo- 
CTpaHCTBOM Hrpaer ABoaxyio poAb. ' 3anoAHeHHe rop- 
HbiMH nopoAaMH Bbira30BaHHoro npocTpaHCTBa h cAaB- 
AHBaHne pbixjioro 30AbHoro ocTaTKa cnocodcTByxrr 
npeHMymecTBeHHOMy iianpaBJieHHio AyTbera30Bbix no- 
TOKOB no K0HT3KTy C MaCCHBOM yrAH. B 3TOM OTHOIlie- 
HHH CABHJKeHHe TOpHblX nopOA HaA Bbira30B3HHbIM 
npOCTpaHCTBOM HBAHeTCH nOAOACHTeAbHbIM (})aXTOpOM. 
C Apyroft CTopoHbi, noaBjieHHe TpemriH b nopoAax np« 
hx cABH>KeHHH npHBOAHT k vacTHHHOMy HapymeHHK) 
repMeTHHHOCTH noA3eMHoro ra3oreHepaTopa h yTeq- 
KaM AyTba h ra3a, a Taxace TenaoBbiM noTepaM b ok- 
pyjKaiomne nopoAW. 

no A3HHbIM npOBeAeHHbIX Hadji IOABHHH MeX3HH3M 
yTeqex b noxpbiBaromHe nopoAbi b noAMocKOBHOM 
dacceftHc npeACTaBAaerca b cJicAyiomeM bhac. HaA 
odjiacTbio ra3H(f>HKaunH nponcxoAHT naaBHoe CABHace- 
HHe HenocpeACTBeHHOH xpoBAH h BbiuiejiextamHx caoeB 
nopoA. OAHano OTHocHTeAbHo naaBHbiH xapaKTep 
CABHJKeHHH h npornda tahh, o6hmho 3aJieratomHx b 
H enocpeACTBeHHOH xpoBAe naacTa, He MoaceT npeAOT- 
BpaTHTb nOHBJieHHH B TAHHaX TpeiU,HH, HOpMaAbHbIX 
k HanjiacTOBaHHio, nocxoAbxy npoaHocrabie xapaKTe- 
Phcthkh ropHbix nopoA na H3rn6 h pacTaaceHHe Becb- 
Ma MaAbi. K TOMy ace, pa3BHTHio TpemnH cnocodcT- 
ByeT b 3HaHHTeJibHOH Mepe TeMnepaTypHbift cjiaxTop. 
r opaque ra3bi, npoHHxaiomHe no TpemnHaM, cnocod- 
CTByiOT nporpeBy tamm na neKOTopyro rAydi-my ot crc- 


hok^ TpemHH, hx odacnry h noTepe nAacraqecxHX 

CBOHCTB. 

JIadopaTopHbie nccjieAOBaHHa [ 6 ] noxa 3 aAH, hto tjih- 
hh npn odacnre TepaioT cnocodnocTb 3anAbmaTb h ne 
MoryT BoccTaHOBHTb nepBOHaaajibHbie nAacTHqecxne 
CBOHCTBa. noaTOMy npn p33BHTHH TpeiAHH B TJIHHaX 
AO HaAyrojibHbix necKOB n H3BecTHHKOB h odacnre cTe- 
HOK B03HHKIHHX TpeLH,HH nOCJieAHHe CT3H0BHTCH Te- 
mh KaHajiaMH, no KOTopbiM npoHcxoAHT yTeaicH AyTba 
H ra3a b necxn h MSBecraaKH, odjiaAaiomHe bmcokoh 
npoHHHaeMocTbio. TpemuHbi b KpoBJie MoryT cayjKHTb 
Taxace KaHaaaMH rjih oSxoahhx noTOKOB AyTba, koto- 
pwe, coeAHnaacb c noTOKOM ra3a B03Jie ra300TB0Aa- 
h;hx CKBaacHH, MoryT Bbi3biBaTb aacTHHHoe AoropaHHe 
ra 3 a. 

B CBeTe H 3 Jio>KeHHoro oaeBHAHo, hto npn pa 3 padOT- 
Ke HOBbIX CHCTeM ra 3 H(})HKaUHH CJieAyeT CTpeMHTbCa 
K TOMy, HTOdbl OdecneHHTb MHHHMaAbHblH yAeAbHblft 
od-beM TpemHH b noxpbiBaioiAHx nopoAax. C stoh cto- 
p°Hbi cucTeMbi, odecneanBaiomHe uihpokhh npaMOJiH- 
neHHbiH (ppoHT orneBoro 3 adoa, npn npoanx paBHbix 
ycAOBHax HMeiOT npeHMymecTBo nepeA ApyrHMH ch- 
CTCMaMH. 

PaccMorpHM CABHaceHHe ropHbix nopoA b nepHOA 
c 6 ohkh CKBaacHH h BbiacHHM npHHHHbi, nopojKAaiomHe 
o6pa30BaHHe ucahkob no njiomaAH noA3eMHoro ra3o- 
reHepaTopa. 

HadAiOAenHa 3a iviydHHHbiMH penepaMH noKa3biBa- 
JOT, HTO B nepHOA cSohkh nopoAbi HaA KaHajioM c 6 oh- 
kh coxpanaioT paBHOBecne, CAeAOBaTeAbno, cdoeaHbie 
xanaAbi hmgiot Maaoe nonepennoe ceaeHHe, HeAocTa- 
TOHHoe A-'in HapymeHHH paBHOBecna noKpbiBaiomHX 
nopoA. nocae toto, kak cdoHKa ripoH3omAa h ckb 3- 
>KHna npnnHMaeT AyTbe Ha ra3H(j)HKan,Hio, ceaenne xa- 
Haaa dbiCTpo yBeAnanBaeTca, xaHaA pacuinpaeTca, na- 
HHHaeTca CABHaceHHe nopoA. npn noAaae AyTba Ha 
ra3H(pHxauHio b TeaeHHe 2—10 cyrox HaA hobhm xa- 
H3AOM Ha IIOBCpXHOCTH OTMeaaeTCH B03paCT3HHe CKO- 
pocTen oceAaHHa. B HandoAbmen CTeneHH cxopo'cTH 
AOAacHbi BodpacTH HaA ocbio xaHaAa. TaxHM odpa30M, 
no pacnpeACAeHHio cxopocTeft oceAaHHa noBepxnocTH 
HMeeTca B03MO>KHocTb ycTaHaBAHBaTb cpeAHee Ha- 
npaBAeHne c 6 ohkh nocae ee 3aBepuieHHa, b HanaAb- 
Hbift nepnoA ra3H(|)HKauHH. 3 to dyAeT HanpaBAeHHe 
naHdoAbmero pacnpocTpaHeHna h 3 oahhhh cxopo- 
CTett oceAaHHa noBepxHocra b CTopoHy c 6 htoh cxBa- 
JKHHbl. 

np H onpeACAeHHH HanpaBAeHiia cSohkh no TexHOAO- 
rHHecxHM noxa3aTeAHM CHHTaeTca, hto cdoeaHbift xa- 
Haa AOAaceH npoHra HenpeMeHHo Mea<Ay cdHBaeMofl 
CKBaacHHoft h toh m 3 CKBaacHH npeABiAymero paAa, Ha 
KOTOpOH 6bIAO OTMeHeHO MaXCHMaAbHOe yBeAHneHHe 
TenAOTBopHOH cnocodHocTH h AaBAeHHa ra3a b mo- 
MeHT CdOHXH. 

FIpeAnoAoaceHHe, hto cdoenHbifi xaHaA o6a3aTeAbHO 
AOJiaceH HcxoAHTb ot xaxofl-AHdo cxBaaiHHbi npeAfaiAy- 
mero paaa, BCTpeaaeT cepbe3Hbie B03paaceHna. B npax- 
THxe noAMoexoBHOH CTaHHHH «noA3eMra3» HaCTO 
BCTpenaxiTca CAyqan, xorAa TenAOTBopHaa cnocod- 
HOCTb MaXCHM3AbHO nOBblHUaeTCH Ha OAHOH H3 CXB'a- 
a<HH, a AaBAenne — Ha Apyroft. Kax bhaho H3 pnc. 5, 
HanpaBAeHHH cdoftxn cxBaa<HH, ycTaHOBAeHHbie no 
AaHHbiM MapxmeftAepcxHx HadAioAeHHft, b paAe cay- 
naeB He coBnaAax)T c HanpaBAeHHHMH cdoftxn, ycTa- 
HOBAeHHblMH no TeXHOAOrHHeCXHM nOXa3aTeAHM. 
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XIaHHbie no dypemno cKBawnn na Burasonainioe oceAaiiHHM noBepxnocTH SAaroAapa TOMy, mo hsa 
npocTpanciBo noATBcpjKAaiox necoBepmeHCTBO Texi-io- hhmh oceAaiiHH noBepxnocTH 3HanHTeJibi-io yMeHbma- 
AonmecKoro mcto/ui onpc;i,cJiciiHH iianpaBJieHHH c6oh- iotch, no cpaBHenmo c cocoahhmh ynacTKaMH (pnc. 6). 
K H. TaK, na ra3orenepaiope JVg 2 6buia npodypena ^Ito KacacTca bo 3 mo>khocth nomsAciwH b Bwra30Ban- 
KOHTpojibHaa CKBa>KHna Me>KAy TexHOJiornnecKHMH mom npocTpancTBe hcjih'ikob HeSoJibuinx pa3MepoB, 
CKBa>KHHaMH 969 h 957, na paccTOHinra 7 m ot ckb 3- BAHHHne KOTopbix mojkct He 0Tpa3HTbcn na BHAe 
>KHHbi 957 b CTopony CKBaxcmibi 969 

(pHC. 5). no TeXIIOJIOrHHCCKHM A3)I- aSr™ 

HbIM MeXKAy CKBaJKHI-iaMH 969 H (A .<§> / «&> A> .§ . § 

957 npoxoAHJi c6oe i nibift KanaA, o 3 yC ^ XfA$C\ /U20A/\/V' 57 /?p. S p J 

qeM Ha cTaHHHH HMeexcn cootbct- 'CM 00 ') n\ Y fr-'X V -y 1 xk/X — ' ir 'MCsr'' 

CTByiOmHH aKT. no A3HHHM >KC Xfcf fj5« V Jfi 
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eqHbifl KanaA cKeaxtHiibi 969 hmcji /r KsAI/ yi, r ' f Ji) 4 /*] ;V/ 

AHaroHajibnoe nanpaBAenne, a na 7 / SW 95 /> Jp/ 

yqacTKe MeJKAy CKBa>KHHaMH 957 h Vx A >y I/' /] Jjy A. / \ /»fvx 

969 BbipncoBbiBa«iicsi yroJibiibifi ne- ) 1 w 753 7W no JpX 

jihk (cm. pnc. 5). Tax OKasaJiocb h yi/ /j\r /K 

B AeHCTBHTeJIbHOCTH I KOHTpOAbH3H Myf CM 7 7 W / /fSJ V Vm) \WS- ^ 

c KB a>KHHa BCKpbijia rieBbirasoBan- J // V f 
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me 3 m. MapKmcHAepcKHH Mero/x, /yyL j/j'g 8^/ ’WA 

aBJiaacb no CBoeMy xapamepy ofrb- \ <4 y^yv///Cyx\ \1\ / § CpCt' 

eKTHBHbiM, doAee HaAesceH, xotji ' / /Cv\ v * ’/ 

Ta-KHce He hbahctch coBepmemibiM, 7 °-j ‘A/ff 

nocKOAbxy CBeAeunn o HanpaBJie- n ' ^ 
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TOAbKO Mepe3 HeKOTOpbtK Iiepno/r f/\ i{enuHu y Honpa8r,enue c5ouku no napKLueudepcKun dambiM 

noCJle ee saBepuieHHH. ? HanpaBnenue cSouxu no mexHo/VizuHectuin ddHHbirt 
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UoonuHuu ocedmuft npoBedeubt nepeo BOO mm 
yc/ioBHbie oboOHaoenuP 

J lXenuHu r HonpaB/tenue cbouxu no MapnuieudepcKun daHHbiM 
9 HanpaBneHue cbouxu no mejHo/iozuxecxun daxHbin 

Piic, 5. yqacTOK npoMbimaeimoro ra3orenepaTopa Ns 2 c HaneceHneM <j)Hrypbi 

Bbira30BbIBaHHfl 


no3BOAHK)T npoanajiHSHpoBaTb Am-iaMHKy Bbira30BanHH 
yrcuibHoro njiacxa no nAoiuaAH. no (^ponry npoMbim- 
JieHHoro rasorenepaiopa JVg 2 , HMeBmero mnpuHy 
CBbime 200 m, BnAOTb ao XIV paAa axcnAyaxauHOH- 
HblX CKB37KHH p33BHBajIHCb o6oCo6AeHHO HCTbipe AO- 
xaAbHbix o6a3cth ra3Ht})HKan,HH, pa3AeJienHbie uejin- 
KaMH HeBbirasoBaHiioro yran (cm. pac. 5). 

CjieAyeT noAHepKnyxb, hto h na Apyrnx ra3oreHepa- 
xopax floAMocKOBHOH CTanuHH «noA3eMra3» OTCyTCT- 
BHe exporon nanpaBJicimocxH c6ohkh CKBaxuiH npnBo- 
AHAo h npuBOAHT k c|)opMHpoBaHHK) no cf/poHTy ra30- 
reHepaTopa HecKOJibKHx AOKaAbi-ibix oSAacTen ra3H(J)H- 
Kaunn, pa3AeAeriHbix u,eAHKaMn, npnneM KajKAaa Ta- 
xaa AOKaAbHaa odAacxb pa3BHBaexcH 3a cneT noAamt 
AyTbH b 3—4 CKBaxtHHbi SKCnAy aTau,HOHnoro p«Aa. 

Ha ra3oreHepaTope JVs 2 necm/ibKO CKBaxcHH xa?K- 
Aoro SKcnAyaTauHOHHoro prtAa cSHBaAHCb b HanpaB- 
AeHHH OfijiaCTH HHTCHCHBIIOrO Bbira30B3HHH yrAH na 
npeAbiAymnx pHAax ckb3>khh. nepe3 10—15 cyTOK 
nocAe Taxofl c6ohkh na yqacxxe arax ckb3jkhh odbm- 
ho y>xe oxnexAHBo BbipncoBHBaAacb MyAbAa CABnwe- 
hhh, HMeroman nAaBiiyro qameoOpasiiyio (jjopMy. 3xo 
CBHASTeAbCTBOBaAO O TOM, HTO KaiiaAbI ra3H(})HKan,HH 
CKBax<HH y>xe coeAHiiHAHCb h oSpasoBaAacb OAHa 06- 
man oSAacTb ra3Hcj7Hi<anHH aah Bcefi rpynnbi cKBajKHi-i. 
fleflcTBHTeAbno, ecAH 6bi b npeAeAax odAacra ra3H- 
(J)HKaUHH, KOTOpofl COOTBCTCTByeT MyAbAa CABHJKeHHH, 
HMCAHCb U6AHKH yTAH, pa.3AeAHIOIH.He KaiiaAbI COCeAHHX 
CKB3JKHH, TO AHO MyAbAbI 6bIAO 6bl OCAOTKHeHO nOAHH- 
THHMH HaA ynaCTIOMH T3KHX U,eAHKOB. HcCAGAOBaHHH 
BHHMH na maxTax noAMOCKOBiioro daccefiHa [7] no- 
KasaAH, hto ueAiiKH b Bbipa6oTaHHOM npocTpancTBe 

mnpRHofi nopanKa 3 m ym hcho (pHKcnpyioTCH no 


MyAbAbI CABHJKeHHH, TO T 3 KHe peAKHKH AOATKHbl HeH 3 - 
SezKiio pa3AaBAHBaTbCH 3a cneT KoiiueHTpauHH Ha hhx 
ropHoro AaBAeHHH. 

HaqHHaa c XV pHAa, paccTOHHne m ear Ay CKBaxcHHa- 
mh b pnAy na ra3oreHepaxope JMb 2 6 mao yMeubmeno 

89 91 93 9 B 35 SB 97 



0 20 U 0 m 

t t- 

Phc. 6. Bht; KpiiBoft oceflaHHH aa yqacTKe pacno- 
JIOJKCHHH U,ejIHKa E Bbipa60T3HH0M npocTpaHCTBe 
(rnaxTa Ns 30, TpecT /loHCKoftyrojib). 

AO 25 m. Ha 6 AK>AeHHH 3 a CABH>KeiiHCM noKa 3 aAH, hto 
npn ra3H(f)HKauHH cKBaxcuH XV pHAa npoH 3 omAo coe- 
AHHenne AOKaAbHbix oOAacxcH rasHtpHKanHH h o6pa30- 
Banne cnAomHoro (ppoHTa ra 3 H(pHKau;HH no Been mn- 
pHHe ra3orenepaTopa Ns 2, Bbipa3HBiiieecH Ha noBepx- 
HOCTH B pe3KOM B03paCT3HHH CKOpOCTeH OCCAailHH H 
yBeAHnenHH aOcoAioTHbix oceAaHHH Ha ynacTicax Mexx- 
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Ay jioKaJibHbiMH ofijiacTHMH ra3H4)HKaunn. 06pa:;osa- 
HHe cnjiouiHoro c{)poHTa ra3Hcj)HKauHH na ra3orenepa- 
■rope Mb 2 npii yMeHbiueHHH paccTOHHHfi MCJKfly cuna- 
TtvHHHMH flO 25 M CBilfleTeJTbCTByeT O TOM, HTO 3TO p3C- 
croHHiie HBJiaeTCH flOcraTO^HO HeSojibiuiiM, qroSbi npH 
cymecTByiomnx pe>KHMax nouauH uyTbH h oTBOfla ra3a 
odecnemiTb noflflepmaHHe cnjiouiHoro cj)poHTa ra3iic|)H- 
Kau.Hn no Been unipniie ra3orcnepaTopa. 

r a3Hcj3HKaunH ciuiouiHHM cJ)poHTOM npoTeKajia Ha 
ra3oreHepaTope JSTe 2 b Teaemic HecKOJibKiix MecaueB. 
3aTeM Me>Kfly ci<Ba>KHHaMH 956 h 957, a no3)Ke mok- 
fly flpyrHMH cKBauuinaMH BbipiicoBajracb uejiHKH yrjia, 
noaBJieHHe KOTopbix noBeuo b flajibneftmeM k pa3fle- 
JieHHio ra3oreHepaTopa Mb 2 BHOBb Ha HecKOflbKo 
.noKaJibiibix oSJiacTefi (cm. puc. 5). PaccMOTpm.t npit 
aHHbi noaBJicHiia uejiiiKa Meucuy CKBaaiHHaMH 956 h 
957. Kan noKa3ajiH MapKUieHflcpcKne HadJiiofleima, 
CKBa>KHHbi 956 h 957 cGnjincb hc Ha npornBOjie>Kam,ne 
hm CKBa>i<HHbi 944 h 945, a b fliiaronajibHbix HanpaB- 

JI6HHHX H npHTOM B npOTHBOnOJIO>KHbie CTOpOHbl (CM. 

pnc. 5). CKBaaoma 956 nocjie c6ohkh Ha ra3H(j)HKa- 
miH He paSoTajia, a Bcxope 6bma nocTaB/ieHa na rn30- 
OTBOfl. flyTbe, noflaBaBineeca na ra3ncj)HKauHK) b ckb3- 
».hhv 957, pacxoflOBajiocb b cTopone ot vaacTira mc>k- 
fly CKBa>KHHaMH 956 h 957 h He Morjio Bbira30BaTb 
yrojib na otom yaacTKe. C6ohkh CKBamm cjieuyioiuero 
pafla 969 h 970 Taioice ripoH3omjiH fluaroHaabHo h b 
npoTHBonojio>KHbie cTopoi-ibt, hto oOycjioBHJio onpefle- 
jieHHyio HanpaBJieHiiocTb noTOKOB flyTba, noflaBaeMHX 
Ha ra3ncj3HKauHK) b sth CKBa>KHHbi. B pe3yjibTaTe ue- 
jihk lie TOflbKo ne 6bifl Bbira30Ban, ho npoflOJOKafl yBe- 
jiHaHBaTbCH h pa3flefliifl ra3orenepaTOp Ha odocodfleu- 
Hbie aacTH. 

npn ra3H(JiHKauHH ra3oreHepaTopa Mb 2 flaiiHbie o 
noflOJKeHHH orHeBoro 3a6oa h ueflHKOB b Bbira30Ban- 
hom n p ocTp a hctb e , nojiyaaewbie nyreM CHCTeMaraqe- 
ckhx MapKiueflflepcKHX naOaiofleHiiH, ne yuHTbiBajincb. 

Me>Kfly TeM, Hcno.nb30BaHHe sthx flaHHbix no3BOJin- 
flo 6bi Sojiee npaBHflbiio h odocHOBaHtio opraHH30Barb 
ynpaBJieHne npoueccoM h ne flonycnaTb noHBJieiiHa 
ueflHKOB b Bbira30BanHOM npocTpancTBe. Tan Hanpu- 
Mep, flJia Bbira30BaHHa uejiiiKa b paiiOHe cKBajKHH 945 
h 946 (cm. pnc. 5) cfleflOBaflo, noflaBaa flyTbe b ckbb • 
>KHHy 945, oTBOfliiTb ra3 aepe3 CKBa>KHHbi 745 n 746 
h npexpaTHTb ra300TB0fl aepe3 CKBa?KiiHy 744. Oaho- 
BpeMeilHO C 3THM CfleflOBaflO pe3KO yMSHblUHTb no- 
flaay flyTba b CKBa>KHHy 946. Torfla ochobhoh noTOK 
flyTba, oMbiBaa uejnuc yrjia, odecneunfl dbi ero Bbira- 
30B3HHe. Ecjhi uejiHK npH 3TOM BCe >Ke lie dblJI dbi 
nojiHocTbio Bbira30Ban, cjieflOBajio npeuparaTb ra30- 
OTBOfl aepe3 CKBa>KHHbi 745 h 746 h, noflaBaa flyTbe 
B CKB3>KHHy 946, OTBOflHTb Ta3 Hepe3 CKBajKHHy 744. 
ripn TaxoM cnocode peryjiHpoBaHHH flyTbera30Bbix no- 
tokob flOflx<Hbi odecneaiiBaTbca Kan Bbira30BaHHe 
hcjihkob h noflflep>KanHe cnjiouiHoro ({ipoHTa ra3i«})H- 
KaunH, Tax h BbicoKaa TenjioTBopHOCTb ra3a, nocKOJib- 
Ky npn oMbiBaHHii noTOKaMH flyTba yroflbHbix ueJiHKOB 
dyfleT co 3 flaBaTbca flocTaToaHbiH koht3kt flyTba c yr- 
jieM fljia HopMajibHoro npoTexaHHa npouecca ra3Hc{)H- 
KaUHH. 


C flpyroft CTOpOHbl, cfleflOBajio 6ui npeflnpHHHTb Me- 
pbi fljia opraHH3au,iiH HanpaBJieHHOH c6ohkh, npHTop- 
Ma>KHBaa cdoflKy ckb3>khh, pacnoflOHceHHUX nporaB 
o6jiacTei“i HHTencHBHoro BbirasoBaHHa yrjia, h (jiopcH- 
pya cdoiiKy cKBa>KHii, 0Ka3aBUinxca npoTHB odpa3o- 
BaBUinxca ueJiHKOB yryia. 

CnJIOLUHOH ijipOHT r33H({)HKaHHH no BCeft UJHpHHe 
ra3orenepaTOpa hmcgt 3HaqHTejibHbie npenMymecTBa 
no cpaBHeHHio c JioKaJibHbiMH o6ji3cthmh ra3H(})HKa- 
UHH, nocKOflbKy npn naJinaHH cnjiouiHoro (JipoHTa odec- 
neaHBaeTca cnJiouiHocTb Bbira30BaHHH yroflbHoro nfla- 
cTa no njiomaflii h iiaiiflyauiHe ycflOBHa cflBHHceHHa no- 
KpbiBaimHHX nopofl nafl Bbira30BaHHbiM npocTpaHCT- 
BOM. 

XapaKTepHo, hto Ha ra3orenepaTope Mb 2 npn Ha- 
jinaiiH cnjiouiHoro cjipoHTa ra3HcliHKau,HH (fleKadpb 
1953 r. — MapT 1954 r.) noKa3aTejin npouecca 3aMeT- 
ho yjiyaiHHflncb Kax b othouichhh ycTOHHHBocTH pe- 
>KHM3, Tan H B OTHOUieHHH CHHH<eHHH nOTepb yTflH. 
JIocTaTOMHo ynasaTb, hto BejiHHHHa nocjieflHnx b ne- 
pnofl Hajmana cnjiouiHoro 4>poHTa ra3H(j)HKauHH chh- 
3HJiacb flO 25% npoTHB 47% cpeflHeroflOBbix noTepb 
no ra3oreHepaTopy Mb 2 b 1953 r. 

npH pa3pa6oTKe hobmx chctcm ra3H(|)HKauHH cue- 
flyeT CTpeMHTbca k odecncaeHHio npaMOAHHeiiHOCTH 
orHeBoro 3a6oa npn cnfloumoM cjipoHTe ra3H(|)HKauHH 
no Bcefi iunpiuie ra3oreHepaTopa, c TeM hto6h CBecra 
k MHHHMyMy napyiueHne cnJiouiHOCTH noKpbiBatoui.HX 
nopofl Hafl Bbira30BainibiM npocTpaHCTBOM, odecneuHTb 
ycTOHuiiBOCTb TexHOfloniaecKoro npouecca h npeflOT- 
BpaTHTb 3HaanTeJibHbie noTepn yrua b ueflHKax. 

JIHTEPAiyPA 

1. CeMenGHKO R. K., T y p a a h h h o b H. A., MapK- 
mefiflepcKHii MeTOA onpefleaeHi'.n ncJio*eHHH orHeBoro 3a6oa npn 
noA 3 eMHOii ra 3 ml)HKauHH yrjieft b ycaoBnax FIoAMOcKOBHoro 6ac- 
ceflHa, CrciAJieTeHb «noA3eMHan ra3H(j)HKauHa yrAeft», yrjieTex- 
H3AaT, 1956, Ns 7. 

2. <J> o k h h R. A. i npHMeneHHe raySuHHbix penepoB ajih hc- 
CAeAOB3HHH CABHJK6HI1H nopOA Ha riOAMOCKOBHOH CT3HUHH «riOA- 

3 eMra 3 », 6ioAAeTeHb «noA3eMHaa ra3H4)HKauHfl yrAefi», YrAeTex- 
H3A3T, 1954, N“ 3. 

3. n o a a k 3. H., K a 3 a k B. H., B a p bi m e b a M. H., 
HeKOTopue Bonpocw CABHHieHaa ropabix nopoA b Hoamockobhom 
6acceflHe, «HccAeAOBaHHa no BonpocaM MapioneftAepcKoro Aeaa», 
CfiopHHK XXVI, yrAeTexH3AaT, 1952. 

4. TypaaHHHOB H. A., H3yaeHne noBeAemia ropHbix no- 

poA npn noA 3 eMHofi ra3n4)HKauHH no AaHHbiM SKcnAyaTauna npo- 
MbiniAeHHbix n onbiTHbix ra3oreHepaTopoB FIoamockobhoh CTaH- 
Uhh «noA3eMra3», HayaHO-TexHHMecKnft OTneT, BHHH- 

FIoA3eMra3a, 1953 — 1954 it. 

5. Mopo30Ba P. JL, BaciiJieBHi JO. A. h ap-, Pa3pa- 
CoTKa h HcnbiTanne cnocoOa CypeHna cKBaa<HH na Bbira30BaHH0e 
npocTpaHCTBO c H3BAeaeHneM KepHa, HayiHO-TexHimecKHii OTaeT. 
4)OHAbi BHHHnoA3eMra3a, 1955. 

6. C e m e h e h k o J3,. K., 4 >okhh R. A., T y p a a h h- 
hob H, A., H3yaeHiie noBeAemia ropHbix nopoA npn noA3eMHOH 
ra3ii4)nKaunH yraeii, Haymio-TexHHaecKHH OTaeT, aacTb II, (Jioh- 
Abi BHI4HnoA3eMra3a, 1952. 

7. KauHeJibcoH H. H., H3bicKaHne paunoHaAbHbix napa- 
MGTpoB npouecca noA3eMHoft rasiujuiKaunn yraen Ha hobmx 
yrOAbHbix yaacTKax n MeCTopojKAeniiax, TexHHaecKHH OTueT 
BHHMH, 1953. 


Approved For Release 2010/08/05 : CIA-RDP80T00246A03620001 0003-6 


Approved For Release 2010/08/05 : CIA-RDP80T00246A03620001 0003-6 


Bbi6op BOSiiyxo^yBHbix mewhm CTanuHH 

^no^aeMraa^ 

M. UlAUMPO 

FjiaBnoA3eMra3 


p^ATME B03jryxa, noABOAHMoro k ra3H(pHHHpye- 
^ MOMy yrjiio Ha cTaHunax «]loA3eMra3», CBaaano 
c onpeAejieiiHbiMH pacxoAaMH, KOTopbie cociaBAaioT 
3HaqHTeAbHyio aoaio b o6ih;hx 3aTpaxax no npoH3BOA- 
CTBy rasa. Tax HanpHMep, b 1956 r. Ha EIoamocxobhoh 
CT ai-iuHH «E[oA3eMra3» 34% 3aTpaT Ha npoH3BOACTBO 
ra3a na^ajio na ctohmoctb cacaraH B03Ayxa, no^aBae- 
Moro b noA3eMHbie ra3oreHepaTopbi. JXjih SoJiee xpyn- 
hmx CTaHHHH npH anajiorHHHbix ropHoreojioraqecKiix 
ycjiOBHHx 3ajieraHHH yroAbHoro iiAacra, 3a chct 
yMeHbmeHHH aoah uexoBbix, o6m,e3aBOACKHX h aAMH- 
HHCTpaTHBHHX pacxoAOB yAeAbHbifi Bee 3aTpar Ha crxa- 
THe B03^yxa yBeAHqHBaeTca. Corjiaci-io pa3pa6oTaH- 
HHM rHnp0n0A3eMra30M TeXHHKO-3KOHOMHqeCKHM 
OOoCHOBaHHHM CTpOHTeAbCTBa rpbI3JIOBCKOH CTaHHHH 
«noA3eMra3» MomnocTbio, b ceMb pa3 npeBbimaiomeft 
MOUtflOCTb riOAMOCKOBHOH CT3HIIHH «riOA3eMra3», 3a- 
TpaTbi Ha exame i303/(yxa coct3bht y>i<e 47% ot 06- 
.iahx 3aTpaT na npoii3BOACTBo ra3a. Ot 80 ao 95% 
•yKa3airHbix bhius 3aTpaT Ha c»arae B03Ayxa naAaioT 
Ha onAaTy sHepreTHqecxHX pacxoAOB, noaTOMy 6oJib- 
rnoe 3HaneHHe HMeeT npaBHAbi-ibin BbiSop xoHequoro 
AaBAeHHH oxaToro B03Ayxa h HaH6oAee axoHOMHqiibix 
B03AyXOAyBHbIX M3IHHH. 

KoHeqHoe AaBAenrie B03Ayxa 33bhcht ot paaMepoB 
noTepb nanopoB na OTAeAbHbix yqacTxax TexnoAorn- 
necKOH cxeMbi noAyqei-iHH ra3a. Ero HaHMeHbmee 3Ha- 
qeHHe OyAeT npH MaxcHMaAbHOM npnOjiHjKeHHH B03Ay- 
XOAyBHblX CT3HU,HH K AyTbeBbIM CKBaJKHHaM, papHO- 
HaAbHOM BbiOope ceqeriHH B03AyxonpoBOAOB, ra3onpo- 
boaob h oOcaAHbix koaohii ckb3>khh, a Taioxe npH mh- 
HHM3AbHbIX MeCTIIblX COnpOTHBAeHHHX B KOMMyHHKa- 
Uhhx h ocoOeHHo b peryAHpyioiuHX opranax. 

He anaAH3HpyH b npeAeAax ashhoh CTaTbH bo 3 mo>k- 
H0cth coKpameHHH conpoTHBAeHHH Ha OTAeAbHbix yqa- 
CTK 3 X, OTMeTIIM TOAbKO, HTO npOBeAeHHOe B KOHUe 

1954 r. na EIoamocxobhoh cthhahh «noA3eMra3» 
yMeiibrneuHe xoi-ieqHoro ahbachhh AyTba h 3aMena pa- 
Aa nOpLUHCBblX MaAOnpOH3BOAHTeAbHbIX MaUIHH OAHOH 
UeHTpoSeJKHOH B03AyXOAyBKOH CHH 3 HAO yAeAbl-IblH pac- 
xoa 3AeKTpo3HeprHH na oxarae B03Ayxa c 48,2 kbt-h 
Ha 1000 m 3 B03Ayxa b 1954 r. ao 38,2 kbt-h b 1955 r„ 

XOTH KOSCjujlHAHeHT nOAe3HOTO AOHCTBHH BHOBb yCTa- 
HOBAeHHOH HeHTpo6e>KHOH B03AyXOAyBKH HHHie K 03 (j)- 
4)HU,HeHTa noAe3Horo ashctbhh nopmHeBbix B03Ayxo- 
AyBOK. 

ynasaHHoe MeponpHarae b anaqHTCAbiiofi Mepe exa- 
3aAocb h a chhjkchhh na 20% b 1955 r. no cpaBHemiio 
c 1954 r. yAeAbiioro pacxoAa oiiepniH Ha npoH3BOA- 
ctbo ra3a h yAeuieBAem-iH ceOecxoiiMocTH ra3a c 
37 py6. 68. non. 3a 1000 hm z ra3a b 1954 r. ao 28 py6. 
76 Kon. b 1955 r. 

Bbldop 3 K 0 H 0 MIHIH 0 H B 03 AyX 0 AyBH 0 H MaiUHHbl RJM 
craHUHH «rioA 3 eMra 3 » AOArxeH npoH 3 BOAHTbca ne 
TOAbKO C TOHKH 3 peiIHH nOAHOTO COOTBeTCTBHH napa- 
MeTpOB B 03 AyXa Tpe 6 oBaiIHHM TeXHOAOTHH, HO H C 

y^CTOM iianOojice coBepmeimow KoncTpyK®m Mamn- 


Hbl, B 03 M 0 JKII 0 CTH ee pei'yAHpOBaHHH, SKOHOMHHeCKHX 

noKa 3 aTeAefl no pacxoAy OHepran h ctohmocth, a Tax- 

>Ke 3 Cp(peKTHBII 0 CTH TOTO HAH HHOFO npHBOAa. 

BHAbI BOSAyXOAyBHbIX MALUHH flJIJI CTAHU.HH 
«nOA3EMrA3» 

MauiHHbi, npHMeHaeMbie aah oKaraa B 03 Ayxa, a 
nepsyio oqepeAb, pa 3 AHqaiOTca no KOHeqHOMy AasAe- 
hhk) caraTHH. C>KaTHe B 03 Ayxa ao AaBAeHHa npHMepHO 
4 am ne Bbi 3 biBaeT SHaquTeAbHoro HarpeBaHHa c>kh- 
RiaeMoft cpeAbi h noaTOMy He TpeOyeT npoM^ejKyToqHoro 
oxAaa<AeHHa. Ca<aTHe B 03 Ayxa ao OoAee bbicokhx AaB- 
AeHHH yace He mokct npoH 3 BOAHTbca 6 e 3 npoMearyToq- 



Horo oxAaxiAOHHa. nocAe crKaTHH B03Ayxa ao AaBAe- 
HHH, Bbi3biBaK>mero riarpeBariHe ero h Been MauiHHbi 
Ao npeAeAa AonycTHMofi TeMnepaTypbi, OKarbiH bos- 
Ayx noABepraeTca oxAaa<AeHHio npn hoctohhhom AaB- 
AeHHH, nocAe qero npoAOAPKaeTca ero cxxaTHe b nocAe- 
AyioiH,Hx cTyneHax MamuHbi. 

npaKTHqecKHe pacqerbi h onbir paOoTbi ct 3 hahh 
«rioA3eMra3» noirasaAH, hto KOHequoe AaBAenne bos- 
Ayxa, noAaBaeMoro Ha ra 3 H(pHKamno, Kax npaBHAO, 
He AocTHraeT 4 ara, b cbh 3 H c qeM aah sthx peAeft 
npHMenaioTCH HeoxAajKAaeMbie B 03 AyxoAyBHbie Ma- 
IHHHbl. 

no npHHUHny aghctbhh B 03 AyxoAyBHbie MauiHHbi 
pasAeAHioTca na nopmueBbie, b KOTopuix noBbimeHHe 
AaBAeHHa B 03 Ayxa ocymecTBAaeTca HenocpeACTBeHHbiM 
oKaraeM ero c noMoipbio nopruHa, h Ha MauiHHbi, 
b KOTopbix B 03 Ayxy c noMoipbio BpamaromerocH ao- 
nacTHoro KOAeca cooOmaeTca KHHeTuqecKaa SHeprna, 
npeo 6 pa 3 yeMaa 3 areM b snepraio AaBAeHiia. K nocAeA- 
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TexHHqecKHe xapaKtepwcTHKH u,empo6e>KHbix BOJAyxoayBOK HeBCKoro 


T a 6 ji h u. a 1 

m a m hh oct pome jibHoro 3aBoaa hm. JleHHHa 


Tnnbi 

MauiHH 


OoieMnaa 
npOH3BO- 
ilHT., OTHe-| 
ceimafl 
k Ha-iaab- 
hhm napa- 
MeTpaM 
HQpM. 
MaKC.’ 


Konen- 

Hoe 

AaB.ie- 

line, 

HOpM. 


MaKC. 

ama 


OTHOiueiiHe 
HaMa.ibiioro 
yACJi<>Horo 
Beca b 
tceUi 3 k 
yAe^bHOMy 

eecy npn 
0° H 760 MM 

PT. CT., 
K2\HM* 


° « 
SS 

M 

Z, 

~ S 

►C x 


Hhcjio 

060- 

pOTOB 

Aia- 

LUHHbl 

HOpM. 

MaKC.’ 

o6|mhh. 


rioTped- 

nafl 

MOIU- 

HOCTb, 

HOpM. 

MaKC.' 

team 


j flpiiBoa 

Tan 

MaKCH- 

wa^bH. 

Mom- 

HOCTb, 

KBITl 

Pa6oiinfi 

AnanasoH 

oOopor., 

o61mhh. 


PeayKTop 


Twn 


Bee 

HeTTO, 

m 


Bee HeTTO 


06uihh 
Bee B 
oOteMe 
nocTaB-| 

KH, 

m 


Co6cr- 

BeHHO 

► a* 

ILlHHbJ, 

m 


OnTo- 

aaa 

ueHa 

aa 

KOMII- 

AeKT, 

TbIC. 

pye. 


4000-44-1 

4000-44-1 

0-2700-31 

1700-41-1 

1200-25-3 

1200-26-1 

920-33-3 

920-33-2 

670-24-1 

270-21-2 

0-205-21 

205-22-1 


3370 

3700 

2700 

3250 

2150 

2700 

1300 

1700 

790 


1150 

690 

920 

820 

670 

300 

230 

260 


3,40 

3,50 

3.40 
3,70 

2.40 
2,60 
3,20 
3,60 

1,55 


2,20 

6,90 

9,30 

2,3 

2,05 

1,75 

1,70 

2,50 


l._16 

1,29 

1_,16 

1,29 

1.15 
1,29 
1 ,J5 
1,29 

1 .16 
1,29 

1,16 

1729 

1,12 

1,29 

1,06 

1,29 

1,16 

1,29 

1,16 

1,29 

1,12 

1,29 

1,16 

1,29 


1,00 

1,00 

;0,99 

1,00 

1,00 

1,00 

1,00 

|0 ,97 

1,00 

1,00 

1,00 

1,00 


3170 

3250 

3200 

3400 

2950 

3300 

3100 

3350 

3000 


4350 


5200 


4350 


4800 


6000 


60C0 


7550 


11200 


12500 

9000 


11500 

4600 


6500 

4100 


5900 

800 

2450 

3100 

1900 

1180 

430 

330 

620 


[lap. Typ6nHa 
A KB- 14- f 

nap. TVp6HHa 
A KB- 14-1 

nap. Typ6nHa 

AKB-6-5 

nap. Typ6nHa 

AKB-6-V 

SaeKTpo- 

ABHraTejib 

CTM- 1500-2 
6000/3000 8 
SjieKTpo- 
aBHraTeab 
CTM -3500-2 
6000 e 
SaeKTpo- 
ABHraTeab 
CTM-3500-2 
6000/3000 « 
Saeiapo- 

ABHraieab 

CTM-3500-2 
6000/3000 s 
SaeKTpo- 
HBHraTeab 
CTM- 1500-2 
6000 e 
SaetcTpo- 
ABaraiejib 
ATM-500-2 
6000/3000 s 
SaeKTpo- 
ABHraTeab 

KAMOy 
134,2 6000 s 
SaeKTpo- 
aBHraieab 
ATM-700-2 
6000/3000 8 


15000 

15000 

7100 

7100 

1500 

3000 

3400 

2500 

1500 

500 

350 

700 


2500 3500 

2500 3500 

2500 — 3500 
2500 3500 

3000 

3000 

3000 

3000 


3000 


2970 


2950 


2975 


P- 


P- 


P- 


P — ; 


P-- 


2300 

"l,45 

3400 

1,75 

2500 

1,45 

1 50' 

1,6 

410 

2,03 

290 

2,03 

550 

‘2756 


2.3 

2,6 

2.4 

2,3 

0,86 

0,81 

0,70 


100,7 

100.7 

46.7 

53.4 
15,9: 

17.7 

22.4 

22,4 

15.8 

5,8 

5,8 

4,7 


96,8 

96.8 

43.9 
51,4 
12,7 

12,6 

18,0 

18,0 

9.0 

3.8 

3.9 

4.0 


870 

870 

435 

635 

350 

385 

400 

400 

320 

150 

130 

170 


HHM othochtch u,eHTpo6e>KHbie h oceBbie BOSflyXOflyB- 
kh (HarHeTaTeAH) . 

riopiUHeBbie B03flyXOflyBKH MaflOnpOH3BOflHTeJIbHbl H 
3Ha>rHTeJibHbi no cbohm pa3MepaM. MaKCHMaAbHaa 
npOH3BOAHTeAbHOCTb nopiUHeBblX BO3fl.yX0A.yB0K, Bbiny- 
cxaeMbix OTeflecTBeHHOH npoMHiHJieHHOCTbio, He npe- 
BbiuiaeT 12 000 m 3 b nac. 3 th ManiHHbi, HecMOTpa Ha 
BbICOKHH K03t|)C|'HHHeHT nOJie3HOrO fleHCTBHH, flOCTHra- 
ioiu,hh 90%, He MoryT Haftra ce6e npHMeHeHHH Ha npo- 
MblUIfleHHblX npeflnpHHTHHX nOfl3eMHOH ra3H(|)HKaUHH 
yrfleft, Tpe6ytom,Hx 3HavHTeflbHbix KOflHnecTB B03flyxa, 
H HCriOflb3yiOTCH HCKflK)HHTeJlbHO Ha OIlblTHblX yCT3HOB- 
xax npn orpaHHHeHHOM MacurraOe 3KcnepHMeHTa. 

HanOoflee pacnpoerpaHeHbi b HacToamee BpeMH bo 3- 
AyxoflyBKH, oOecneHHBaiomHe noflany OoflbiiiHX kojih- 
HecTB B03flyxa — u,eHTpo6e>KHbie B03flyxoflyBKH (Har- 
HeTaTeflH), npeflCTaBJunomHe H3 ce6a Ha6op coOpaH- 


Hbix b oOmeM Kopnyce nocfleflOBaTeflbHO paOoTaioiflHx 
KOJiec, yKpenfleHHbix Ha o6meM porope. 

npoflOflbHbiH pa3pe3 B03fl.yxofl.yBKH HeBCKoro MauiH- 
HoeTpoHTeflbHoro 3aBOfla hm. JleHHHa (H3JI) THna 
0-920-33 npeflCTaBfleH Ha pnc. 1. Bo3flyx H3 BcacbiBaro- 
mero naTpyOna nociynaer b pa6onee KOfleco nepBoii 
CTyneHH 1 . Flo Bbixofle H3 KOJieca B03flyx noflaeTCH b 
HenoflBHHtHbifi KOJibueBOH KaHaji-flncj)ij)y3op 2 , a 3areM 
noBopaHHBaeTca k Bxofly b cfleflyiomyio cTyneHb, npo- 
xoflH nepe3 oOparabiH HanpaBflsnoiflHH annapaT 3 , He- 
noflBH>KHbie flonaTKH KOToporo HaxoflnxcH Meatfly ko- 
jiecaMH. IlpoHflH aHaflorHHHbiM nyTeM nocfleflOBaTeflbHO 
Bee CTyneHH, cataTbift B03flyx nonaflaeT b HarneTa- 
xeflbHyio KaMepy h BbixoflHT nepe3 HarHerareflbHbift 
naTpyOoK b HarHexaTeflbHbiH rpyOonpoBOfl. CTeneHb 
cacaTHH B03flyxa Ha oahom KOJiece paBHa npn6flH3H- 
reflbHO 1,5, B CBH3H C HeM flflH HeoOxOflHMbIX B HauieM 
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cjiyqae a3bachhh Moryr oxasarbCH npiieMAeMbiMH Har- 

HeTarejiH c 3 — 4 KOAecaMii. 

TexHiiqecKiie xa p a Kxepn cth kh u,eirTpo6e«Hbix B03Ay- 
xo^yBOK, cepHHuo BbinycxaeMbix H3JI h Morymux Han- 
th npriMeHeHHG h a CTanuHHx «rioA3eMra3», npeAcraB- 
JieHbi b Ta6ji. 1. 

CneuncJiHiiecKoft ocodeniiocTbio Bcex B 03 AyxoAyBHbix 
MaiUHH, B KOTOpbIX nOBblllieHIie AaBAeHHH npO'HCXOAHT 
33 CAeT C 006 m,eHHH B03Ayxy KHIICTIPICCKOH 3HeprHH 
Bpaiu,aioiii,HMHcsi AonacTHMH, siBJiHeTCH onpeAeJieHHaa 
AAH AaHIIOii BOSAyXOAyBKH SaBIICHMOCTb npOH3BOAH- 
TeAbHOCTII OT KOHeqUOTO AaBAeHHH BOSAyXa. npn He- 
H3MenHbix 'in Cciie odopoTOB poTopa h i-iaqaAbiibix napa- 
MeTpax B03Ayxa yMeiibmeniie npoH3BOAHTeAbHOCTH 
BO3Ayx0AyBKi-i HeH36ex<HO CBHaaiio c noBbimeimeM ko- 
HeAHoro AaBAeimn. yMCHbiueiine np0H3B0AHTeAbH0CTH 
bo3mo>kho TOAbKo ao onpeAeJieHHoro npeAfiAa, HioKe 
KOToporo iiaviiHaeTCJi neycToiiqHBaH pa6oia Mauimibi, 
CBfl3aHHaH C peSKHMH KOJIeSaHHHMH npOH3BOAHTeAbHO- 
CTH II MOIH.HOCTH, BIldpaUIieH MaUIHIIbl H TOAHKaMII pO- 
xopa. Taxoro poAa hbachmh nasbiBaioTcsi «noMna>xeM». 

5Iba6hii5i «noMna>Ka» HadAioAaioTCH y ueiiTpodeiK- 
HblX B03AyXOAyBOK npll yMeHbUieHHII npOH3BOAHTeAbHO- 
CTH AO 60—70% OT IIOMHIiaAbllOH. Yb CAH'-ieHIie npo- 
HSBOAHTeAbHOCTH B03AyXOAyBOK IipH OAHOBpeMeHHOM 

naAeHim xoiiequoro AaBAciiHH cBnaaHo c yBCAHqeHHeM 
nOTpeOAHCMOH MOIAIIOCTH, h npeACA B03Moxaroft npo- 
H3BOAHTeJIbHOCTH AHMHTHpyeTCH yCTaHOBACIIHOII MOIH,- 
HOCTblO ABI-iraTeJIH. 

JUlH KajKAOli BO'3AyXOAyBKH HMeeTCH CBOH OIITHMaJIb- 
Hblli pe>KHM AaBJieiUIH H npOH3BOAHTeAbHOCTH, COOTBeT- 
CTByiomnii MaKCHMaAbnoMy KoscjicJuiAiieHTy noAesHoro 
A6HCTBHH. JIioGwe OTCTyiuieHi-iii ot onTHMaAbHoro pe- 
JKHM3 npiI nOCTOAHHOM AHCAe oSopOTOB CBH33HH C 
yMCHbUieHIieM SKOHOMHAHOCTH B03AyXOAyBKH. 

FIpeAeAbl B03M0X(lIbIX OTCTynAGHHII OT HOMHHaAbHbIX 
napaMeTpoB MaiiiHiibi no nponsBOAHTeAbHocTn n asb- 
AeHHIO II CBASaHHOe C 3THM yMeHbllieHHe 3K0H0MHAH0- 
CTII MOXCHO npoCAeAHTb no XapaKTepiICTHKaM MaiUHHbl, 
npeAci aBAHiomHM xpiiBbie BaBiiciiMOCTii CTenemi c>xa- 
tiih, KoacJuJiimneHTa noAe3Horo achctbuh (noAHTponH- 
qecxoro hah aAHadaTHqecxoro) h noTpedAHeMofi moui,- 
HOCTII OT ripOH3BOAHTeAbHOCTH (pHC. 2). 

yMeCTHO HanOMHIITb, HTO nOAHxponiiqeCKHH KOStjuJlH- 
UHeiiT noAe3Horo acmctbiih BOSAyxoAyBXH 7j nM npeA- 
ci aBAneT codoii oinouieiiHe xenAOBoro 3KBHBaA6HTa 
pa6oTbi oxaTHH k TeiiAOBOMy 3KBHB3AeHTy noAHOH pa- 
6oTbi, BKAioqan padoTy ipeniia. 3 tot K03c|njiHLi.HeHT, 
Ha3biBaeMbifl Taioxe BiiyTpenHHM k. n. a„ ynHTbiBaeT 
noTepH Ha Tpei-me B03Ayxa b xanaAax, noTepH npn 
npeodpa30BaHHH KHHeTHqecKofi SHepran B03Ayxa b 
AH( jxjiy30pax h He yqHTbmaeT noxepb bo BcacbiBaiomeM 
h HarHeTaTeAbHOM naTpydxax B03AyxoAysoK. TaKHM 
odpa30M, noAHTponunecKHH k. n. a. xapaKTepii3yeT co- 
BepmeHCTBO KOHCTpyKUHH npOTOHHOH HaCTII B03AyXO- 
AyBKH, a Taioxe BAiuiime H3MeiieiiHH peiKHMOB padora 
Ha 3lj)(J)eKTHBII0CTb padOTbl AailHOII KOHCTpyKHHH. 

H 3 CKa3aiiHoro cAeAyex, nxo noAHTponHHecKHH 
K. II. A. He MOIKeT CAy>KHTb KpHTepHCM npH CpaBHeHHH 
pa3AHHiibix no CBOCMy npHHmmy achctbha bo3avxo- 
AyBOK. 

B paccMaTpiiBaeMOM h3mh cAynae ueAbio npopecca 

OK3THH fIBAHeTCA TOAbKO yBeAIIHeilHe AaBAeHHA B03- 
Ayxa 6e3 xaiinx-Aiido AodaBomibix Tpe6oBaHHii, Hanpu- 
Mep, b oTHomeiiHii OAHOBpeMeHHoro yBejiHqeHM BHy- 

^ Il0A3eMra3 


TpeHHeH 3HeprHii (TeMnepaTypbi). 3 to odcTOATeAbCTBO 
3acTaBA«eT Hac cxpeMHTbCH k TanoMy BeAemno npon.ec- 
ca oxaTHH, npn KoxopoM Mom,HocTb, 3aTpaqHBaeMa5i 
na yBeAHqeifne AaBAeHHH, dbiAa 6bi HaHMeHbmeii. 



mo WO 2000 mO W00 My huh 

OObeMfjaf) noouadodumenbHOcmb, orrweceHHaR k 
yc/ioduRM OcacbiOanuR 


Phc. 2. XapaKTepiiCTHKH ueiiTpo6e}KHOH B03nyxoAyBKH 
H3JI THna 0-2700-31 iipOHSBOUHTeabHOcTbio 2700 m 3 /muh, 
npiiBeaeHHoft k ycjioBiiHM BcacbiBaHHH t°= 0° C n 
P= 0,99 ara 


TeopeTiiqecKOH MHHHMaAbHOH padoTofi, HeodxoAHMOH 
AAH CTKaTHH B03AyXa AJIH paCCMaTpHBaeMbIX HeOXAaiK- 
AaeMbix MauiHH, HBAHeTCH padoTa aAHadaTiiqecKoro 
CJK3THH. 


K 

K- 1 


Pi 


K - 1 



kzm : Im s , 


rAe P l h P 2 — a6coAioTHoe AaBAeHHe B03Ayxa ao 

H nOCAe C5K3THH , KZ/m 2 ] 

K— noKa3aTeAb aAnadaiw, paBHbift aah 
B03Ayxa 1,4. 


FIosTOMy caiwbiM npaBHAbHbiM KpHxepneM ajih cpaB- 
HeHHH SKOHOMHAHOCTH B03AyX0AyB0K pa3AIiqHbIX KOH- 
CTpyKAHH HBAHeTCH aAHadaTIiqeCKHH KOStjKpHHHeHT 
noAe3Horo achctbhh, BbipaxcaromHH oTHoineHiie Ten- 
aoboto 3KBHBaAeHxa padoTbi aAHadaTiiqecKoxo c>xa- 
THH K TenAOBOMy 3KBHB3AeHTy nOAIIOH padoTbi Heox- 
Aax<AaeMOH B03AyxoAyBKH. 


60.75-1,36/Ve.^ ’ 

TAe V — npOH 3 BOAHTeAbHOCTb B 03 AyXOAyBKH npH 
yCAOBHH BC 3 Cbl B 3 hiih, m . 3 / muh \ 

MOIH.HOCTb, nOTpedAHCMan B03AyX0AyBK0II, 
Ha BaAy, K6tn\ 

— MexaHHqecKHH K. n. A., paBiibift 0,97— 
-0,99%. 
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AAKa6aTimecKiiH k. n. a- ueHTpodexobix B03AyxoAy- 
bok, cepHHHo BbinycKaeMbix b HacroHm.ee BpeMH, aah 
MomHocTefi 6ojiee 100 m z Imuh cocTaBJiseT ot 70 ao 
80%; aah 6oJiee MeJiKHx MauiHH oh peAxo AOcraraeT 
yKa33HHoft BeJiHHHHbi h HaxoAHTCH b npeAeAax 60 — 
70%. 

TexHHica nocAeAHnx AecHTHJieTHH BbiABHiiyjia 3aAa- 
Hy C03A3HHH B03AyX0AyBHbIX MaiUHH 6oAbUieH npOH3- 
BOAHTeAbHOCTH C BbICOKHMH OKOHOMHHeCKHMH n0IO3a- 
TejiHMH. C pa3BHTHeM ra30Bbix Typ6nH HaaajiH no.ay- 
aaTb pacnpocTpaHenne oceBbie KOMnpeccopbi, hbahio- 
iunecH cociaBHOH xacTbio ra30Bbix Typ6HH h oSiiaAa- 
rom,ne BbICOKHM k. n. A. 



Phc. 3. ripofloJibHMH pa3pe3 oceBoro KOMnpeccopa 


OceBoft KOMnpeccop (puc. 3) npeACTaBJineT co6ok> 
U.HJIHHApH'leCKHH pOTOp 2 OTHOCHTeAbHO SoAblUOTO AHa- 
MeTpa c 3aKpenAeHHbiMH iia HeM HecKOAbKHMH BeHua- 
mh paOoHHX AonaTox 1 . JIonaTKH BbixoAnoro HanpaB- 
AHJomero annapaTa 3 , KOTopbie OAHOBpeMeHHO hbah- 
jotch bxoahhm HanpaBAHioinHM annapaTOM aah cAe- 
Ayromeft cryneHH, 3aKpenAeHH b Kopnyce KOMnpecco- 
pa 4 . Bo3Ayx H3 Bcacbmaiomero naTpyfiio nocjieAOBa- 
TeAbHO npoxoAHT uepe3 pa6oHHe h HanpaBJiHiomne 
AonaTKH h nepe3 nocAeAHHH HanpaBAHioiu,HH annapaT 
nocTynaeT b HarHeTaTeAbHbin naTpySoK. CTeneHb 
chothh B03Ayxa b oahoh CTyneHH oceBoro KOMnpecco- 
pa He npeBbiuiaeT 1,15 — 1,20, b cbh3h c neM aah 
AOCTH>KeHHH A3BACHHH B03Ayxa, AOCTaTOHHOTO AAH 
yAOBAeTBOpeHHH Hy>KA CTaHHHft «noA3eMra3», noTpe- 
6yeTCH oceBon KOMnpeccop co 3HanHTeAbHbiM hhcaom 
CTyneHefl. npeACTaBAeHHbiii Ha pnc. 3 KOMnpeccop 
HMeeT 20 cTyneneH npn co3AaBaeMon cTeneHH chothh 
B03Ayxa 3,5. 

BAaroAapH npHMOTouHOcra ABHmeHHH ra3a, coBep-. 
LueHHOH aspoAHHaMHnecKOH (popMe paOoHHX h HanpaB- 
ahioiuhx AonaTOK h, HanoHeu, MaAoil BeAHUHHe 3a3opa 
MejKAy AonaTKaMH ii KopnycoM b oceBbix KOMnpecco- 
pax yAaeTCH noAyHHTb 6oAee bmcokhh k. n. a-, hom 
b peHTpo6e>KHbix MauiHHax. 

CoBpeMeHHbie oceBbie KOMnpeccopbi HMeiOT aAHafia- 
THHeCKHH K. n.A. ^laa =85 — 92%. 

HeCMOTpH Ha CTOAb BbICOKHH K.n.A- OCCBbie KOMn- 
peccopbi He HauiAH eme niHpoKoro pacnpocTpaHeHHH 
b TexHHKe h ao nocAeAHero BpeMeHH hx npHMeHHioT 

TOAbKO B KaneCTBe C0CT3BH0H H3CTH Ta30Typ6HHHbIX 
ycTaHOBOK. KpoMe HeodxoAHMOCTH oneHb TmaTeAbHOH 
TexHHKH H3roTOBAeHHH oceBbix KOMnpeccopoB, orpa- 
HHHeHHOCTb HX H3rOTOBAeHHH BbI3Baiia TaKXO TeM, HTO 
AO nocAeAHero BpeMeHH xapaKTepHCTHKH oceBbix KOMn- 
peccopoB, B OCHOBHOM noAyueHbi paCUeTHbIM nyTeM, 
HOKa3bIBaAH, HTO B OTAHHHe OT U,eHTpo6e5KHbIX M31HHH 
30Ha HeycroHHHBOH paOoTbi AAH 3 thx MauiHH npn no- 
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ctohhhom uncAe o6opoTOB HacrynaeT ynte npn ywerib- 
UieHHH npOH3BOAHTeAbHOCTH Ha 10%. KpoMe TOTO, 
pacuerabie xapaKTepHCTHKH oceBbix KOMnpeccopoB no- 
Ka3biB3AH pe3Koe naAeHHe k. n. a. npn OTKAOHeHHH ot 
onTHMaAbHoro pexoiMa. 

B CHAy CKa3aHHoro, b MeraAAyprHuecKOH npoMbiiu- 
AeHHOCTH, HBAHIOmeHCH OCHOBHbIM 33Ka3HHKOM B03Ay* 
XOAyBHbIX. MauiHH 6oAbIUOH npOH3BOAHTeAbHOCTH, OCe- 
Bbie KOMnpeccopbi He HauiAH ce6e npHMeHeHHH, Tax xai< 
Aah oCecneneHHH TexHOAornnecKoro npouecca Ha Me- 
TaAAyprHHecKHx 3aBOAax TpeSyioTCH 3HanHTeAbHbie H3- 
MeHeHHH peJKHMa B03AyXOAyBHbIX MauiHH KaK no npo- 
H3BOAHTeAbHOCTH, T3K H nO A3BAeHHIO, HanpHMep, AAH 
cAyuan npeoAOAeHHH conpoTHBAeHHH b AOMHe npu 3a- 
BHC3HHH UIHXTbl. 

OAHaKO pe3yAbTaTbI CTeHAOBbIX HCnbIT3HHH oceBbix 
KOMnpeccopoB, H3TOTOBAeHHbIX JleHHHrpaACKHM Me- 
TaAAHHeCKHM 3aBOAOM AAH KOMnAeKTOB3HHH ra30Typ- 
6 hhhoh ycTaHOBKH IT- 12-3 LUaTCKOH CTaHUHH «I1oa- 
36Mra3», noKa3aAH, hto ycTOHUHBaH pa6o,Ta KOMnpec- 
copoB coxp a hh eTCH npn yMenbiueHHH npoH3BOAHTeAb- 
hocth Ha 20% h 6oAee, a 30Ha bhcokoto K.n.A. 
KOMnpeccopa He HaMHoro yme, ueM y ueHTpodexobix 
MauiHH. Ha pHc. 4 noKa3aHbi xapaKTepHCTHKH oceBoro 
KOMnpeccopa hh 3 koto abbachkh ycTaHOBKH FT- 12-3. 
3 tot KOMnpeccop npn np0H3B0AHTeAbH0CTH 3600 m 3 /muh 
h CTeneHH chothh e = 2,6 HMeeT aAHa6aTHuecKHH 
K.n.A. ^lan =90%. 

OceBoft KOMnpeccop, 6 ah 3 khh no CBoeu xapaKTepH- 
cTHKe k paccMOTpeHHOH MauiHHe, b caMoe 6AHx<aHiuee 
BpeMH AOAmeii iiaHTH ce6e npHMeHeHHe Ha KpynHbix 
CTaHUHHx «noA3eMra3», Ha KOTopbix, xai< sto 6yA0T 
noKa3aHO HH>Ke, He TpeOyeTCH 3HauHTeAbHbix H3MeHe- 
HHH KOAHHeCTBa H AHBAeHHH B03AyXa nOCAe MaiUHHbl. 



Phc. 4. XapaKTepHCTHKa oceBoro B03AyuiHoro KOMnpeccopa HH3- 
Koro ^aBJieHHH ycTaHOBKH TT-I2-3 

3aaaHne: h-3000 o6I«uh, T=290°K, Q=3600 m 2 Imuh, e = 2,6 


JI,ah cpaBHeHHH oceBoro KOMnpeccopa c peHTpoOeiK- 
hoh MaiuiiHOH onpeACAHM aAua6aTHHecKHH k. n. a- Uoh- 
TpoSeiKHoro HarHeTaTeAH HeBCKoro MauiHHOCTpOHTeAb- 

hoto 3aBOAa Tima 0-2700-31 npn pafiore ero c Tonme 
npHMepHO CTeneHbK) cmaTiiH. 3tot HarpeBaTeAb npu 
HauaAbHOM AaBAeHHH B03Ayxa Pi = 0,99 aru, chothh 
ero ao Pi = 2,60 am h npoH3BOAHTeAbHoc™ V = 
= 2700 m 3 Imuh Ha BaAy MauiHHbi noTpeOAHeT Mom- 
HOCTb ^3=6400 KBT. 
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AflHadaTHHecKasi pa6oTa OKanm BosAyxa paBira: 

1,4-1 


i >*=nri 9900 


2,60 

0,69 


M _ 1 


= 10 900 KZMjM 3 , 


a a^HafiaTH^ecKHii k. n. A- npn = 0,98 paBeH 
10 900-2700 


Vua : 


60-75-1 ,36 - 6400 -0,98 


100 = 76,5%, 


90 70 5 

to ecTb Ha - — — — — • 100 = 15% Huxce, qeM y oce- 
90 > j - 

Boro KOMnpeccopa. 

CpaBHeHHe Beca othx ManiHH TaioKe roBopHT b noAb- 
3y oceBoro KOMnpeccopa: u.eHrpo6e>KHbiH HaraeTaTeAb 
0-2700-31 Bec.HT 43,9 r, hto cocTaBAHeT 16,3 t na 
1000 m 3 B03Ayxa b MHHyTy, a oceBOH KOMnpeccop hh 3- 
Koro AaBAeiiHH ycTaHOBKH FT- 12-3 bccht 55 r, hah 
15,3 t na 1000 m 3 B03Ayxa b MHnyTy. B CAyqae ctpoh- 
TeAbCTBa cneuHaAbnoro oceBoro KOMnpeccopa aah 
CT aHAHH «Fl0A3eMl'a3», TO ecTb KaK C a MOCTOHTeA bHOTO 
arperaxa, ero Bee em,e yMeHbmHTCH, ran KaK poTOp 
paccMaxpHBaeMoro oceBoro KOMnpeccopa, HBAfliomero- 
CH COCTaBHOH MaCTblO ra30Typ6HHH0H yCTHHOBKH, Kpo- 

Me CBoero ochobhoto na3nauenHH aah ashhoh MamHHbi 
npH3BaH nepeAaBaTb 3HanHTeAbHbie moiuhocth ot ra3o- 
boh Typ6nHbi k ApyrHM KOMnpeccopaM, pacnoAoxceH- 
hmm no Apyryio CTopony. 

CpaBIICHHe CTOHMOCTH yi<a3aHHbIX ManiHH B HaCTOH- 
ipee BpeMa roBopHT lie b noAb3y oceBoro KOMnpeccopa, 
OAHaKO 3T0 06 cT 0 aTeAbCTB 0 He MO>KeT CAyJKHTb Kpa- 
TepneM A-aa Bbidopa rana Mamnnbi, Tax KaK onpeAe- 
AaeMaa JleHHHrpaACKHM MeTaAAHuecKHM 33boaom 
CTOHMocib oceBoro KOMnpeccopa, 1250 Tbic. pyd. ody- 
cAOBAena ocodeHHocTbio H3roTOBAeHHii nepBoft Maum- 
Hbl, Ha CTOHMOCTb KOTOpOH AOJKaTCH 3aTpaTbI, CBH3aiI- 
Hbie C H3r0T0BAeHHeM OCH3CTKH H nOKTH pyHHOe npo- 
(JiHAHpoBaHHe AonaTOK, hto He dyAeT HMeTb MecTa npn 
H3rOTOBAeHHH napTHH OAHHaKOBbIX M3IUHH. 

Bo3AyxoAyBHbie Mamniibi HapaAy c bhcokhmh sko- 
HOMHHeCKHMH nOK33aTeAHMH npH HOMHHaAbHOM pejKH- 
Me aoajkhh HMeTb AOCTaTOHHo BbicoKHH K. n. a. Ha ne- 
peMeHHbix pe>KHMax padoTbi b npeAeAax hx KOAeda- 
hhh na CTaHipHax «F[oA3eMra3». 


PEryjlHPOBAHHE H nPHBOfl B03AyXOAyBHbIX 
MAIUHH 

Ce 30 HHoe KOAeSariHo TeMnepaTypbi arMoccJicpnoro 
BOSAyxa, riocrynaiomero Ha BcacbiBaime b B03Ayxo- 
AyBHyio ManiHny, biiocht neH3de>KHoe H3MeHeHHe b pe- 
>khm pa6oxbi B03AyxoAyBOK. FlpH H3MeHeHHH TeMne- 
paTypbi OT +30 AO — 20° C B03AyXOAyBH35I MauiHHa 
npn npoqux paBHbix ycAonunx yBeAirqHBaeT cboio npo- 
H3BOAHTeAbHOCTb Ha 30% npH OAHOBpeMeHHOM nOBbl- 
uieHHH KOHeHHoro A^BAeHHH h pacxoAa SHeprHH. 

F[ah CT3HHH0 «FloA3eMra3», Bbipa6aTbiBarom,Hx 3Hep- 
peTHHecKHH ra3 b KanecTise TonAHBa aah npoMbiiHAen- 
hhx npeAnpHHTHH, npoH3BOACTBo ra3a, a CAeAOBai'eAb- 
HO, H nOTpedHOCTb CT3HHHH B OKaTOM B03Ayxe TaKJKe 
KOAedAerca b TcncnHc roAa. B OToriHTeAbHbin ce 30 H 
Moui,HocTb cTanuHH no BbipaOoTKe ra3a B03pacraeT, 
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HTO HaXOAHTCH B HeKOTOpOM COOTBCTCTBHH C yBeAHqe- 
HHeM npOH3BOAHTeAbHOCTH B03AyXOAyBHbIX MaiUHIl, 
BH 3 BaHHHM noHHxceHHeM TeMnepaTypbi aTMoccJiepHoro 
B03Ayxa. 

B cAyqae McnojibaoBainiH ra3a aah BbipadoTKH sack- 
Tpoanepran hah Apyrnx TexHOAornqecKHx neAen ce- 
30HH3H HepaBHOMepHOCTb HOTpcdACHHH ra3a HeCKOAbKO 
BbipaBHHBaeTCH. OAHaKo bo Bcex cAyqaax OTcyTCTByer 
ToqHoe cooTBeTCTBHe b TeqeHHe roAa noTpedAenna ra- 
sa H H3MeH6HHH npOH3BOAHTeAbHOCTH B03AyXOAyBHbIX 
ManiHH, ecAH nocAeAHHe He noABepraiOTca npnHyAH- 
TeAbHOMy peryAHpoBaHHio. 

KoAe 6 aHHH pacxoAa B 03 Ayxa Ha CTannHHx «FIoA 3 eM- 
ra 3 » MoryT HMeTb Mecra Taxme h BHe 33bhchmocth ot 
TeMnepaTypHbix ycAOBHfi, HanpHMep, npn H 3 MeneHHH 
yACAbHoro pacxoAa AyTbH Ha Bbipa 6 oTKy ra 3 a b CBH 3 H 
c nepeMem,eHHeM orneBbix paSoT Ha yqacTKe c hhhmh 
ropHoreoAorHqecKHMii ycAOBHsiMii, H3MeHenHeM no- 
Tepb AyTba Ha 3 THX yqacTKax, npn noAroTOBKe hobhx 
nAomaAeft yroAbHoro nAacTa h Ap. 

yBeAHqeHHe npOH 3 BOAHTeAbHOCTH CTaHAHH no Bbl- 
padoTKe ra 3 a bo3mojkho Kai< nyTeM HHTeHCH^HKanHH 
npopecca no AeficTByiomHM CKBajKHHaM, TaK h nyTeM 
BKAlOqeHHH AOnOAHHTeAbHbIX yqaCTKOB ra 3 H(J)HKaAHH. 
B nepBOM CAyqae yBeAHqeHHe pacxoAa B 03 Ayxa 6 yAeT 
CBH 33 HO C pe 3 KHM nOBblUieilHeM AaBAeHHH B CHCTeMe 
B CBB 3 H C TeM, HTO yBeAHqeHHe COnpOTHBAeHHH B AGH- 
CTByromilX KOMMyHHKaHHHX H CKBajKHHaX 6 yAeT Haxo- 
AHTbCH B CTeneHHOH ( 6 AH 3 KO K KBaApaTHqHOH) 33 BH- 
chmocth ot pacxoAa B 03 Ayxa. Bo btopom CAyqae no- 
BbiiueHHe ASBAeHHH npoH 30 HAeT Ha i-iedoAbmyio BeAH- 
qHHy, TaK KaK conpoTHBAeime yBeAHHHTCH TOAbKo b 
MarHCTpaAbHbIX B 03 AyXOnpOBOAax OT B 03 AyXOAyBHOrO 
AO ra 3 oreHepaTopHoro pexa, ocTaBaacb HeH 3 MeHHbiM 
b npeAeAax nocAeAHero, 

Bbidop Toro hah Apyroro cnocoda HSMeHeHHH pe>KH- 
Ma padoTH B03AyxoAyBHoro pexa hah hx komShhhpo- 
BaHBe AOAJKHbi ripoH 3 BOAHTbCfl SKcnAyaTaiiHOHHbiM nep- 
C0H3A0M CT3HHHH C T3KHM paCHeTOM, HTodbl BO BCeX 

CAyqaax 6 ha odecneqeH MHHHMaAbHbifl pacxoA SHeprHH 
Ha OKarae B 03 Ayxa, to ecTb c yqeTOM odecneqeirna pa- 
doTbi B03AyxoAyBH bix MatUHH na pe^HMax c HandoAb- 
UIHM K. n. A. 

Kax dbiAo yK 33 aHo Bbime, H 3 MeHeHHe npOH 3 BOAH- 
TeAbHOCTH' H AaBAeHHH H,eHTpode>KHbIX H OCeBbIX B 03 - 
AyXOAyBHblX M 3 HIHH npH nOCTOHHHOM HHCAe OdopOTOB 
MOTKeT npoHcxoAHTb TOAbKo b npeAeAax xapaKTepHCTH- 
kh ManiHH aah ashhoh TeMnepaTypbi BcacbiBaeMoro 
B 03 Ayxa. B peaAbHbix ycAOBHax peryAHpoBaHHe Ma- 
niHHbi b npeAeAax ee xapaKTepncTHKH He yAOBAeTBo- 
paeT TpedoBaHHHM CTaHH,BH «FIoA 3 eMra 3 », thk KaK 
yMCHbnieHHe KOAHqecTBa noAaBaeMoro B03Ayxa BcerAa 
dyAGT CBH 33 H 0 c yMeHbiueHHeM AaBAeHHH, a He c yBe- 
AHqeHneM, noAyqaeMbiM corAacHo xapaKTepHCTHKe. 3a 
npeAeAaMH xapaKTepHCTHKH npn nocTOHHHOM qncAe 
odopoTOB H 3 MeHeHKe pe>KHMa padora B 03 AyxoAyBHbix 
MaiHHH MOJKeT npoH 3 BOAHTbCH ApocceAHpoBaHHeM BOS- 
Ayxa Ha BxoAe b MamnHy nyTeM qacTHqnoro 33 KpbiTHH 
33 ABH^KKH, yCT 3 HaBAHBaeM 0 H Ha BCaCbIBaiOHieM naT- 
pydKe. 

Taxoe peryAHpoBaHHe HeH3de>KHo cbh33ho co 3 Ha- 
qHTeAbHbiM nepepacxoAOM SHeprim. npH yMeHbinenHH 
npOH3BOAHTeAbHOCTH MaiUIIHbl ApOCCeAHpOBaHHeM BOS- 
Ayxa Ha BcacHBaHHH h coxpaHeHHH Toro >xe KOHequoro 
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AaBAeHHH cTeneHb c>KaTHH B03Ayxa b MamuHe B03- 
pacTaeT, t 3 k nan B03Ayx b MauiHHy 6yfler nocTynaTb 
noA pa3pe>KeHKe.M, C03AaBaeMbiM ApocceAbHon 3aABH>K- 
KOH. KpOMe Toro, T3K0H peJKIIM pa60TbI He 6yABT co " 
oTBeTCTBOBaTb MaKCHMajibHOMy 3HaqeHHK> k. n. A- Ma- 
LLIHHbl. 

ih oceBbix KOMnpeccopoB, o6jiaAaK3iHHX pe3KHM 
CHHXeHHeM k. n. A- npH OTCTyruienHH ot onTHMaAbHoro 
pe>KHMa h HMeiomHx 6jiH3Kyio soHy «noMna>Ka», pe- 
ryJiHpoBanne npH iioctohhhom HHCJie odopoTOB npan- 

THHeCKH HeB03MO>KHO, B CBH3H C HeM 3TH KOMnpeCCOpbl 

c npHBOAOM ot neperyjmpyeMbix 3 JieKTpoMOTopoB He 
Moryr nafiTH ce6e npHMeneHHH Ha ct3hhhhx «noA3eM- 
ra3». 

B HeKOTOpblX KOHCTpyKUHHX U6HTpo6e>KHbIX B03Ay- 
xoAyBOK b uejiHX yjiyHmeHHH skohomhhhocth npn nepe- 
MeHHbix pejKHMax pa60Tbi npHMeHHeTCH MexaHK3M a-Jih 
noBopoTa jionaxoK b o6paTHOM nanpaBAHtoiueM anna- 
paTe npn bxoag B03Ayxa bo Bee KOJieca. OAHano 3cf>- 
4>eKTHBHOCTb 3T0T0 MeTOAa HeBeAHKa h coxpamaei 
nepepacxoA aHeprun no cpaBHeHHio c peryjinpoBaHneM 
bo BcacbiBaHHH He GoJiee HeM Ha 12%. 

HaHJiynniHM, c tohkh 3peHHH skohomkhhocth, cno- 
co 6 om peryjiHpoBaHHH B03AVxoAyBHbix MairniH hbah- 
eTCH npnBOA ot napoBOH TypCnubi, no3BOAHioiii,HH pa- 
CoTaTb Ha nepeMeriHbix HHCJiax o 6 opotob. Ilpn stom 
npHBOAe mojkho b iunpoKHX npeAeAax H3MeHHTb npo- 
H3B0AHTeAbH0CTb H KOHeUHOe A3BAeHHe B03AyXOAyBKH, 
ocTaBaacb b 30He BbicoKoro k. n. a., h 3HauHTeAbHo 
coKpHTHTb nepepacxoA SHeprnu, cBH3aHHbin c ce30HHbiM 
H3MeHeHneM TeMnepaiypbi B03Ayxa. HanpnMep, AOMen- 
nan B03AyxoAyQi<a HeBCKoro MamnHOCTpoHTejibHoro 
aaBOAa Tnna 0—2000—32, noTpeOAHioman b 3aBMcn- 
MOCT1I OT pe>KHMOB paOOTbl OT 3200 AO 4500 K8T, npH 
TypOnHHOM npHBOAe b 3HMHee npeMH pacxoAyeT 3Hep- 
rnn Ha — 900 kbt Meribine, ueM Ta >xe MamHHa c npri- 

BOAOM OT 3JieKTpOMOTOpa H C ApOCCeAHpOB3HHeM BO 
BcacbiBaHHH. 

TaKHM o6pa30M, B03AyXOAyBKH C 3/ieKTponpHBOAOM 
neaKOHOMHHHbi jxj\si Kpynubix CTaHUHH «iloA3eMra3». 

C yBCVIHHeHHeM MOLUHOCTH B 03 AyXOAyBHblX yCTaHO- 
BOK AJIH CTaHUHH «rioA3eMra3» 3K0H0MHHCCKHH SCpCpeKT 
ot npnMeHeHHH napoBoro npHBOAa B03AyxoAyBHbtx Ma- 
UIHH B03paCTaeT, UTO CBH33HO C yBeAHHeHHeM K. n. A- 
AJih KpynubTX napoBbix TypfiHH, npHMeriHeMbix aah 
npHBOAa. 

KpOMe Toro, npn napoBOM npHBOAe ct 3 hobhtch oco- 
6eHHo ueAecoo6pa3HbhM n BbiroAHbiM ncnoAb30BaHne 
oceBbix KOMnpeccopoB, KOTopbie, Kai< 6 hao nouasano 
Bbiure, HMeioT 6ojiee bhcokhh aAnaOaTHuecKHK k. n. A- 
chothh B03Ayxa, hto no3BOJiHeT coKpaTHTb pacxoA 
3Heprnn ~Ha 15% no cpaBHeHuro c ueHTpo6e>KHbiMH 
B03AyXOAyBK3MH. ,0,AH B03AyXOAyBHbIX M 3 LH H H MaAOH 
npoH3BOAHTeJibHOCTH npenMymecTBO coxpaHaeTCH 3a 
ojieKTponpnBOAOM, Tan Kan napoBbie TypCnubi Majibix 
MourHocTen HMeioT hkbkhh k. n. A-, a CTOHMOCTb hx b 
KOM nAence c oSopyAOBaHHeM aah npon3BOACTBa napa 

3HaUHTeJIbHO BblUie CTOHMOCTH 3JieKTpOo6opyAOBaHHH. 

npH SKcnAyaTauHH CTaHUHH «rioA3eMra3» pery.au- 
poBaHne pacxoua B 03 Ayxa h ero AaBAeHHH cAeAVeT 
npoH 3 BOAHTb, oCecneuHBaH paOoTy B 03 AyxoAyBHbix Ma- 
uiHH Ha 3 KOHOMHHHHX pe>KHMax 3 a cueT peryAHpoBa- 
HHH KOAHHeCTBa CKB3JKHH, BKAIOHaeMbIX B 3KCnAyaT3- 
UHIO. 
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EA30TyPEHHHbIE KOMflPECCOPbt 

Pa3BHTHG ra30Typ60CTp06HHH BblABHHyAO Bonpoc 
06 HcnoAb30BaHHH 3 HepreTHuecKoro ra3a noA3eMiioir 
rasn^HKauHH yrAen HenocpeACTBGHHo b ra30Bbix Typ- 
Onuax, npHBOAnni,HX b A e nn<eHHe B03AyxoAyBHbie Ma- 
mHHhr,’ hto ncKJnouaeT TpaHC^opMaunio TenAoeon 3Hep- 
rnn ra3a b napoByio, sAeKTpHuecKyio n MexaHnuecKyio 
AAh npHBOAa sthx MaiiiHit. 



Pile. 5 . CxeMa 11 A«arpaMMa pexuMon ra30Typ6im- 
Horo KOMnpeccopa rF-50000 

IlepBbiH mar b stom HanpaBAeHHH b Cobctckom 
C oK) 3 e HeBCKHH MaiUHHOCTpOHTCJIbHblH SSBOAj 

C03ASB ra 30 Typ 6 HHHbiH KOMnpeccop IT-50 000. CxeMa 
3 toh MamHHbi npeACTaBAeHa Ha pnc. 5. Ta 3 noA 3 eMHOH 
ra 3 Htj)HKanHH yrAeir b KOAHuecrBe 12 000 M^lnac no- 
CTynaeT b ra30Bbifi KOMnpeccop 1, b kotopom cjkh- 
MaeTCH ao 4,12 cltcl. npn stom AaBAeHHH ra3, npoHAn 
noAorpeB b pereHepaTope 2, bxoaht b KaMepy cropa- 
hhh 3, rAe CJKHraeTCH npn nocTOHHHOM AaBAeHHH c 

OoAbLUHM H36bITKOM B03Ayxa, 3aBHCHLUHM OT AOnyCTH- 
moh TeMnepaTypu ra30B Ha BbixoAe b ra30Byio TypCn- 
Hy. ATMOC({)epHbIH B03AyX B KOAHUeCTBe 145 000 M^lnac 
oKHMaeTCH B oceBOM KOMnpeccope 4 ao KOHeuHoro 
AaBAeHHH 3,75 ara, noAorpeBaeTCH b reHepaTOpe h 
nocTynaer b KaMepy cropaHHH. npoAyxTbi^ cropannH 
H3 KaMepbi cropaHHH npn TeMnepaType 600 C bxoaht 
b ra30Byfo TypOnHy 5, pacuinpHioTCH Ha ee AonaTKax, 
coBepmaa MexaiiHnecKyio pa6oTy. BbixoAHurne H3 ra- 
30 boh TypOHHbi npoAyxTbi cropaHHH. noAorpeBaioT b 
reHepaTope ra3 h B03Ayx h BbiSpacbiBaiOTCH b 3tmoc- 
(j)epy. 

MorUHOCTb ra30BOH TypOlIHbl HCnOAb3yeTCH A*TH npH- 
BOAa B 03 Aymnoro h ra30Boro KOMnpeccopoB. J],ah 3a- 
nycna arperaTa no APyryio CTopoHy ra30B0H TypOnubi 
ycTaHOBAeH nycKOBOH sAeKTpoABHraTeAb 6. 
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'-lacTb B03^yxa b KOJinqecTBe 50 000 M^lnac npii asb- 
JleHHH B COOTBeTCTBHH C 3 aA 3 HHeM paBHbIM 2,95 ClTd 
OTdupaeTcn k noTpedHTCAio. HcnoAb 30 BaHne oAnoro 
oceBoro KOMnpeccopa aah noAam B 03 Ayxa k noTpe- 
dHTeAio h flJia ocymecTBJiemm rasoTypdiiHHoro hhk.ii a 
II 03 BOJIHJIO coKpaTHTb hhcao oTAeAbHbix arperaTOB h 
3 a cneT yBeAnneHHH moiuhocth, noBbicHTb k. n. A- oce- 
Boro KOMnpeccopa. 

Ha tom >Ke pHcyriKe b ochx pacxoA-AaBAeHHe npH- 
BeAeHa AnarpaMMa peaaiMOB raaoTypdHiiHOH ycraHOBKH 
npn nepeMei-nibix HHCJiax odopoTOB h TeMnepaTypax Ha 
BxoAe ra3a b ra30Byio Typdnny. Bo3mo>khocth pery- 
JiHpoBaHHH ra3oryp6HHHoro KOMnpeccopa orpaHHueitbi 
AonycTHMofl TeMnepaiypoft na bxoac b Typ6HHy, paB- 
hoh Ha AaHHofi ctbahh pasBHTHSi MeTaAAyprHH 600 — 
650°C, rpaHHueft «noMnaa<a» h npeAeAbHofi m om,HocTbio 
Typ6HHbi. rjiaBHofi onpeAeJiHiomeH 3 kohomhhhoctb 
ra30Boft Typ6HHM HBjmeTcn TeMnepaTypa ra3a na 
BXOAe B TypfiHHy, OT KOTOpOH 33BHCHT K. n. A. VCTaHOB- 
kh. noaTOMy nepeMemeiine pexorna padora MaixiHHH 
b odjiacTb AeBee samTpHxoBanHoro ynacma, xoth h 
B03M05KH0, HO CBH33IIO C HOTepCH 3K0H0MHMH0CTH, HTO 
cy>KaeT npeAeJibi peryAHpOBaiiHH. 

C TOHKH 3 peHHH paCIUHpeHHH B 03 MOACH 0 CTH padoTbl 
na nepeweHHbix peJKHMax 3 acAy>KHBaeT BHHMaHHH 
cxeMa, npeAJioMemiaH lUBeiiuapcKOH cjiapMOH BpoyH- 
BoBepn, h paapadaTbiBaeMan Taione JleHHHrpaACKKM 
MeTaAAnnecKHM 3 ai 30 AOM. CxeMofi npeAycMaTpuBaercH 
npuBOA oceBoro B 03 AyuiHoro KOMnpeccopa ot ra 3 oBofi 
TypdHHbl C OAHOBpeMeHHbIM HCn 0 Ab 30 B 3 HHeM H 3 CTH 
moiuhocth TypduHbi fljiH pado™ Tpex(})a 3 Horo reHe- 
paTopa. H 3 MeneHHe pokhmob noTpedAeiiHH B 03 Ayxa 
npH nocTOHHHOH narpysKe rasoBoii TypdHHbi KOMnen- 
CHpyeTCH COOTBeTCTByiOlUHM yMCHbmeHHeM HAH yBCAH- 
ueHHeM BbipadaraBaeMOH h nepeuaBaeMOH b ceTb sack- 
TpOSHepTHH. 

3(jKj)ei<THBHbiH k. h. A- UHKJia rasoTypdHHHoro KOM- 
npeccopa onpeACAHeTCH khk OTHomeHHe TenAOBoro v 
3KBHBaAeHTa aAiiadaTHnecKOH paSoTbi c>KaToro B03Ayxa 
k KOAHnecTBy TenAa, 3ai<Aio i ieHHOMy b H3pacxoAaB3H- 
hom rase noA3CMHOH raancJiHKaunH yrviH, h cocTaBAaeT 
b nacTOHLuee BpeMH 21 — 23'%. 

B 03 MO>KHOCTb nOBblUIeHHH yKaSaHHOTO K 03 (jl(|)HH,HeH- 
Ta nOAHOCTblO 33BHCHT OT p 33 BHTHH MeTaAAyprHH 
xaponpoHHbix CTaAefl. 


CPABHEHHE 3<J>4>EKTMBHOCTM B03AyXOflyBHbIX 
yCTAHOBOK 

ConocTaBAenne 3 cjxj) ei( in b hoct h npuMeHeHHH Toro 
hah HHoro rana B03 Ay xoAy b h bi x MamHH h cnocoda hx 
npHBOAa AOAJKHO npOH3BOAHTbCH c yueTOM nOTepb Bcex 
bhaob aneprHH. B TadA. 2 npHBeAenbi opneHTHpOBOH- 
Hbie 3HH l ieHHfl K03(j)(|)HUHeHTOB nOAe3HOTO AGHCTBHH H 
noTepb (b npoueiiTax) no SAeMeHraM TpaHccJiopMauHH 
TenAOBOH SHeprHH ra3a b anepraio c>KaToro B03Ayxa 
Aah CAyqaeB npHMeHeriHH ueinpodoKiibix h oceBbix 
B03AyXOAyBOK C 3AeKTpH l ICCKHM H napOBbIM npHBOAOM, 
a TaioKe ajih ra30TypdHHHoro KOMnpeccopa. /3 ,ah na- 
poBoro npHBOAa paccMOTpeHbi BapnaHTbi BbipadoTKH 
b KOTeAbHoft ycTaHOBKe napa c AaBAeHHeM ~30 ara 
H HCn0Ab3OBaHHH eTO B KOHAeHCaUHOHHOH npHBOAHOH 
TypdHHe rana AKb h BapuaHT BbipadoTKH napa bhco- 
koto A a BAeHHH ?=«90 ara h HcnoAb30BaHHe ero nepeA 
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toh jkg npHBOAHOH TypduHOH b npeABKAiouenHOH reue- 
paTopHofl TypdHHe THna BP. 

riOTepn B B03AyXOAyBHOH CT3HUHH B3HTbI no npOeK- 
HbiM MaTepnaAaM rHnponoA3eMra3a ajih hobbix cthh- 
u,h« h onpeueAHioTCH, b ochobhom, pacxoAOM sHepruH 
Ha uHpKyAHUHOHnyio cHCTeMy oxAa>KAaioiueH boah. 

H 3 conocTaBAeHHH bhaho, uto ueHTpode>KHbie B03- 
AyxoAyBKH c napoBHM npiiBOAOM ycTynaroT no CBoeft 
3KOHOMHHHOCTH TCM >Ke MaUJHHaM ,C SAeKTpHUeCKHM 
npHBOAOM H TOAbKO npH OCybUeCTBAeHHH TenAOBOii 
cxeMbi c npeABKAioueHHOH rypdHHOH AOCTHrarox toh 
?K e 3(jHj)eKTHBH0CTH.. 

OAHano, yaHTbiBaa, hto npHBeAem-ibifi oOiuhh stp- 
(peKTHBHbiH k. n. A- CHCTeMbi jxjih CAyuan 3AeKTpone- 
peuann cooTBeTCTByeT HOMHHaAbHOMy peJKHMy, npH 
OTCTynAeHHH OT KOTOpOTO SKOHOMHHHOCTb 3T0H CHCTe- 
Mbi CHAbHO CHHHCaeTCH, A7IH KpynHbIX CT3HUHH «E[OA- 
3eM-ra3» cAeuyeT 0TK33aTbCH ot 3A eKTp HiuecKoro npn- 
Boua h nepeftTH Ha napoBOH, OAHOBpeMeHHO ocymecTB- 
ahh BbicoKOSKOHOMHHHbie TenAOBbie cxeMbi (npeABKAio- 
ueHHaa TypdHHa, napora30BbiH uhka h Ap.) . 

OceBbie KOMnpeccopbi Aaxie npn HcnoAb30BaHHH napa 
cpeAnero AaBAeHHH rjih hx npHBOAa KOHKypupyiOT c 
aAeKTponpHBOAOM npH padoTe ero Ha onraMaAbHOM pe- 
>KHMe, a b cAyuae HcnoAb30BaHim npeABKAioueHHOH 
TypdHHbi 3HanHTeAbHo npeBbiuiaioT noKa3aTeAH Bcex 
paccMOTpeHHbix BapnaHTOB. 

ra30TypdHHHbie KOMnpeccopbi npH AonycTHMofl b 
H acTOHiuee BpeMH TeMnepaType ra3a nepeA ra30Bofl 
TypduHOH 600 — 650° C hhxoahtch Ha oahom ypOBiie 
3KOHOMHHHOCTH C UeHTpode>KHbIMH) MaiHHHaMH Ha 
SAeKTponpHBOAe h c naposbiM npHBOAOM npH bhcokhx 
napaMeTpax napa, a TaK>Ke c oceBbiMH KOMnpeccop amh 
co cpeAHHM AaBAeHHeM napa, ycTynaa nocAeAHHM npH 
npHMeneHHH' napa bhcokoto AaBAeHHH. C pa3BHTHeM 
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MeTaJuiypniH >xaponpouHbix cTajieft h Typdora30CTpoe- 
HHH 3TOT THII B03flyX0AyBHbIX M3IUHH H3HA6T Cede IHH- 

poKoe npHMeHeHne Ha CTaHUHax «noA3eMra3». 

npiiBeAeHHoe conocTaBJieHHe xacaAocb hckaiohk- 
TeJibHO aHepreTHHecKHX noKa3aTejieft toh hah hhoh 
cucTeMbi. 3K0H0MH i ieciine >xe noKa3aTejin, Tax>xe nax 
CTOHMOCTb KanuTajibHbix 3aTpaT, 3KcnjiyaiaunoHHbie 
paCXOAbl H AP-> AOA>KHbI p3CCMaTpHB3TbCH B KaXCAOM 
KOHKpeTHOM cAynae np« pa3pa6oTKe npoexTHo-cMeraoH 
A0KyMeHT3H.HH HOBbIX CT3HUHH. Ho BO BCeX CAyHaHX 
SHepreTHHecicaH scj^exraBHOCTb HHKJia hbahctch onpe- 
AeAHioiHHM KpHTepaeM, tsk K3K b CJiynae npeBbimeHHH 
CTOHMOCTH KailHTaJlbHblX 3aTpaT AAH aHeprerauecxH 
3(j)(|)eKTHBHOH cxeMbi Bee paBHo b doAee HJIH MeHee 


AAHTeAbHblH CpOK OHH 6yAyT KOMneHCHpOB3HbI CTOH- 
MOCTbK) C3K0H0MAeHH0H SHeprHH. 
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06 3KcneiUiu,noHHOM CTaHUHH „riou3eMra3 a 

(e nopadne oScyotcdeHun) 

r. A. KAPHEBCKHfi 

BHHHFlop.3eMra3 


y KA3AHHH napTHH- h npaBHTeAbCTBa o p 33 yMHOM 

H 3K0H0MH0M p3CX0A0B3HHH TOCyAapCTBeHHblX 
CpeACTB npH CTpOHTeAbCTBe 06fl3bIBaiOT Cepbe3HO OT- 
HOCHTbCH K HCXOAHbIM AaHHbIM H dpaTb B OCHOBy np06K- 
THpOBaHHH KpynHbIX npeAnpHHTHH TOAbXO AaHHbie, 
npoBepeHHbie npaKraxoft, aah Hero, nanpHMep, npH 
npoeKTHpOB3HHH ra30BbIX Ha3eMHbIX yCT3HOBOK C HO- 
BblMH yrJBIMH, npOBOAHTCH OnbITbl B npOMbllUJieHHbIX 
Macurradax. 

CTpOHTeAbCTBO CTaHUHH «rioA3eMra3» CBH33HO B 
3TOM OTIlOUieHHH C dOAblHHMH TpyAHOCTHMH, BBH.'iy 
dOAbHIOTO KOAHHeCTBa cfiaXTOpOB, BAHHKHUKX Ha npo- 
Hecc noA 3 eMHofi ra 3 Hc{)HKauHH, h HeAOCTaTKa hcxoahhx 
A aHHbix, Morymux cAyxiHTb ochoboh aah npoexrapoBa- 
hhh. 

Hama npoMbiuiAenHocTb HMeeT TOAbxo 3 AeftcTByio- 
LUHX CTaHUHH (IloAMOCKOBHaH, JlHCKHaHCKaH H K)>XHO- 
ASHHCKaa), OnbIT KOTOpbIX UIHpOKO HCH0Ab3yeTCH H 
6 yAeT HcnoAb30BaTbcn npn npoeKTHpoBaHHH hobhx 
06 'beKTOB. 

OAHaKo He bo Bcex CAynaax stot onbiT mojkct dbiTb 
AOCTaTOHHbiM. BoAbniHHCTBo yxacTKOB, npeA«a3Ha- 
HeHHblX AAH CTpOHTeAbCTBa npOMblHIAeHHblX H OnblTHO- 
npoMbiuiJieHHbix CTanuHH «FIoA3eMra3», pacnoAorxeHbi 
Ha MecTopoKACHHHx, CTpyKTypa h KanecTBO yrneft 
KOTOpbix, a TaioKe ycAOBHH 3aAeraHHH nAacTOB coBep- 
meHHO OTAHHHbl OT TeX, B KOTOpbIX H3XOAHTCH AeHCT- 
ByrorpHe o HacToam.ee BpeMH ct3huhh «FIoA 3 eMra 3 ». 

Tax HanpnMep, dypbiH yroAb J^HenpOBCxoro dac- 
cefiHa doAee BAaxreH h HMeeT doAbiue 6 HTyM 0 B, ueM 
noAMOCKOBHbift yroAb; npH cropaHHH oh He AaeT 
npouHoro 30Abnoro cKeAeTa, a paccbinaeTCH b nopomoK. 
noaTOMy, HeCMOTpH Ha TO, HTO 3T0T yrOJIb no 3AeMeH- 
TapHOMy cocTaBy oueHb 6 ah30K k noAMOCXOBHOMy 
yrAio, HencHO, xax oh cedn dyueT Becra npn c6oHKe 
H nOA3eMHOH ra3H(|)HKaUHH. 

ripoeKTHpoBaHHe, a TeM 6oAee CTpoHTeJibCTBO CTaH- 
UHH «rioA3eMra3» Ha hobhx MecTOp ojkachh hx Ha oc- 
Hose toabko AadopaTopHbix HccAeAOBaHHH, 6e3 npeA- 


BapHTeAbHOH npoBepKH bo 3 mo}khocth ocymecTBAeHHfi 
npouecca noA3eMHofl ra3K<4>HKauHH HAacTa yrAH b npH- 
poAHbix ycAOBHHX, Mo)KeT 6biTb b OTAeAbHbix cAyuaax 
HepauHOHaAbHbiM, Tax xax MoweT npHBecTH x ouih 6- 

KaM, BACKytUHM 3a Co6oft 3aTpaTbI AOnOAHHTeAbHbIX 
cpeACTB na hx HcnpaBAeHHe. C ueAbio ycTpaHeHHH 
3T0T0 Ha Bcex BHOBb CTpOHUUHXCH CTailUHHX npHXOAHTCH 
3axAaAbiBaTb onbiTHbie noA3eMHbie ra3oreHepaTopbi, 
Tax xax odruHe xanHTaAOBAOjKeHXH AocrararoT 3Ha- 
HHTeAbHbix pa 3 MepoB (AurpeHcxaH — 128,2 mah. pyd., 
r pbI3A0BCK3H — 173,3 MAH. py6.). 

OneBHAHO, dyueT ueAecoodpa3HbiM npoBeAeHne npeA- 
BapHTeAbHblX nOHCKOBbIX BKCnepHMeHTaAbHbIX padOT B 
eCTeCTBeHHbIX yCAOBHHX Ha 3THX HOBbIX MeCTOpO>KAC- 
HHHX. 

3t0 MO>KeT dbITb BbinOAHeHO OCOdOH CTaHUHeil «noA- 
3eMra3» Tuna sxcneAHUHOHHOH. 3Ta CTaHUHH AOAJKHa 
dbiTb ocHaiueHa KOMnAexTaMH odopyAOBaHHH aah dy- 
poBbix h Apena>KHbix padoT, a Tax>xe cdoftKH h ra3H- 
(JiHxauHH yroAbHoro nAacTa. B ee cocTaBe cAeAyeT 
HMeTb nepeABH>KHyiO BAeXTpOCTaHUHK) H HeodXOAHMbie 
peMOHTHbie cpeACTB a. JX ah odcAy>KHBaiomero nepco- 
HaAa CTaHUHH AOAJKHbl dbiTb C03AaHbI XOTH dbl MHHH- 
MaAbHbie >KHAHUl,HO-dbITOBbie yCAOBHH. 

BypoBoe h ApeHaHCHoe odopyAOBaHHe, BAexTpocTaH- 
UHH H JKHAbie CpeACTBB MOTyT dbiTb B3HTbI H3 HHCA3 
BbinycxaeMbix Harneft npoMbiiHAeHHoeTbio. 

ZI,ah dypeHHH HaxAOHHOHanpaBAeHHbix h rHAponad- 
AioAHTeAbHbix CKBaxTHH MoryT dbiTb npxMeHeHbi arpe- 
raTbi ran a KAM-500, aah dypeHHH BepraxaAbHbix Tex- 
HOAorHuecxHx h ApcHajKHbix ckb 3 h<hh — arperarai 
BA-20 «Boctox» h yKC-20c. Bee sto odopyAOBaHHe 

HMeeT AH3eAbHbIH npHBOA, CMOHTHpOBaHO Ha ryceHKH- 
Ho-xoAecHbix TeAex<Kax h MO>xeT nepeABHraracH c no- 
MOIUbK) TpaXTOpa. 

yxa3aHHbie dypoBbie ycTaHOBKH odecneHHBaxvr dy- 
peHHe ckb3>xhh AuaMeTpoM ao 250 mm b odcaAxe Ha 
rAydnuy 300—400 m , hto hbahctch BnoAHe AocTaTon- 
HbiM aah nocTaBAeHHbix ueAeft. 
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.Hah o6ecne i ieiiHH dypeHHa 12 — 15 ckb 3 >khh, cocraB- 
AHKHUHX KOMWICKC OnbITHOH naHeJIH, CTaHUHH flOJISCHa 
HMeTb no o^HOMy SypoBOMy cTamcy i<a>KAoro THna. 

JJah ruAporeojiorn'iecKnx pa6oT cAeuyeT HMeTb Ha- 
COCbl OTHOCHTeAbHO SOAblllOH npOH3BOAHTeAbHOCTH AAH 
0TK3HKH BOflbl C HefiOAbUJHX TJiy6HH AAH CHHTHH nep- 
BOHaqaAbiibix nanopoB (i-ianpuMep ATH-8) h Hacocbi 
MeHbmeH npOH3BOAHTeAbHOCTW AAH OTKaBKH BOABI c 
doAbiHHX rjiydHH THna 3H-700-300. 

OTenecTBenHaji npoMbiuiAennocTb He BbinycxaeT b 
HacToamee BpeMa nepeABHJKHbix KOMnpeccopoB c na- 
paMeTpa ; MH, HeoSxOAHMbIMH AAH 3KCneAHUH0HH0H 
CT3HUHH. Han6oaee npoHQBOAHTeAbHaa KOMnpeccopHaa 
nepeABHxcHaa ycTHHOBKa KC-9 AaeT Bcero jimiib 
540 mXJhcic npn abbachkh 7 ara. Hh no npoHSBOAH- 

TeAbHOCTH, HH no AHBAeHHK) 3 T 3 yCTHHOBKa He npH- 
roAna. ripaBAa, 6 mah nonbiTKH bo BHHHnoA 3 eMra 3 e 
(1953 r.) k> b rnnponoA 3 eMra 3 e (1955 r.) npHcnoco- 

6 llTb 3 TH yCTHHOBKH aah pa 6 ora B aHaAOrHUHHX ycAo- 
bhhx no 6 — 10 MaiiiHH b napaAAeAb, oAHaKo, sto 
pemeHHe, HecMOTpa Ha to, >ito b HacToamee BpeMa 
OHO eAHHCTBeHHO B 03 M 07 KH 06 , ■ — HeAb 3 a CHHTaTb HaH- 
AynuiHM. 

BpeMeHHyio ycTanoBKy crauHOHapHux warnim na 
4 >yHAaMenTH c nocjieAyiomHM AeMOHTax<eM npn nepe- 
e 3 Ae CT 3 HAHH Ha Apyroe m ecTop ojkagh He Taioxe Hejibaa 
CHHTaTb pauHOHaAbHofl. OieBHAHO, pemeHHe stoto 
Bonpoca aoatkho noHTH no nyTH BbinoAHemiH MoCHAb- 
HblX KOMnpeCCOpHbIX yCTHHOBOK C AH 3 eAbHbIM npHBO- 
aom no cneunaAbHOMy 3 ai<a 3 y. IlpHMepHaa xapaicre- 
pHCTHKa 3 THX MaillH'H A 3 Ha B TaClA. 1. 


T a 6 ji i i n a 1 


HaanaMcirne KOMapeccopou 

npOHSBOAH- 

Te/IbHOCTb, 

M*juac 

XlaBJieuHe 

OKarHH, 

ama 

! 

M O Lu- 
ll OCTb, 

/com 

KoMnpeccop xjih ([iHjniTpaiuiOH- 
hoh cCohkh njiacron fiypbix yr- 
.neft 

1000 

^4 

1 

00 

130 

To >Ke AJifl KaMOHHbix ynieii . . 

' 500 

50 

130 

KoMnpeccop j(Jin ra3H(])HKaiuiH 
njiacTOB yrji>i 

2000 

2 

130 


npn Bbie3Ae na to hah hmoc MecTopo>KAeHHe OKcne- 
AHUHOHHOH CTaHUHH npi-IAaiOTCH 2 cgoeHHblX KOMnpeC- 
copa h 3 KOMnpeccopa aah ra3Hc})HKau,HH. 

JX ah odecneaeima coficTBemibix nyjKA b SAeierpo- 
3HepFHH SKCneAHUHOHHOH CT3HU,HH MOTyT 6bITb npH- 
AaHbi TpaHcnopTadeAbiibie AHseAbHbie 3AeKTpocTHHH,HH 
MomHocTbio 100 hah 200 K8T, BbinycxaeMbie b HacTo- 
amee BpeMa aah ny>KA ceAbcxoro xo3ancTBa. 

JL (Aa jkhaoto noceAKa, MexaHHqecKofi MacTepcKofl h 
aah Apyrnx HaaHaqenHH MoryT dbiTb ncnoAb30BaHbi 
BaroHbi THna BO-2 MHHHCTepcTBa yroAbHoft npoMbim- 
AeHHOCTH, a Taioxe BaroHbi THna B>K-10 TymocAopa 
MB XI CCCP, npHMenaeMbie reoAoro-pa3BeAHHKaMH h 
CTpOHTeAHMH IHOCCeHHblX AOpOT » MarHCTpaAbHbIX 
TpydonpoBOAOB. 

B CAyaae pa6oTbi b6ah3h naceAeHHbix nyHKTOB mo- 
aceT dbITb HCn0Ab30BaiI HMeiOIHHHCa TaM XCHAOH tjjOHA- 
FlpHMepHblH COCTaB OCHOBHOTO o6opyAOBaHHH, KOTO- 
poe AOA7KHO BXOAHTb B SKCneAUUHOHHyiO CTaHH,HIO 
«TIoA3eMra3», h ero xapaKTepHCTHKa CAeAyioiUHe: 


KOJIH4eCTBO 


BypoBofl arperat KAM-500 1 

BypOBofl arperaT BA-20 „Boctok“ 1 

BypoBoft arperaT yKC-20c 1 

norpyiKHhix HacocoB ATH-8 2 

riorpy>KHux HacocoB 3H-700-300 2 

OepejIBHlKHblX XH3eJIfaHWX SJieKTpOCTaHUHH MOm- 

HOCTblO 100 uea 2 

KoMnpeccopOB 1000 Afijnac, 7 — 8 ama 1 2 

KoMnpeccopOB 2000 m^Ihoc, 2 ama 1 3 

XuMHaecKaH jiaSopaTopiia, pa3MemeHHan b Baro- 

He 1 

BaroHOB mria „B)K-10“ MBH CCCP, ofiopyuo- 
BaHHbix non MexaHHiecicyio MacTepcKyio, cto- 
jiOByio, HiHJibe h t. n 20 


1 H3roTOBJieHHHe no cneupaicasy. 

OcHOBHOH IHT3T CTaHUHH 40 — 45 UeAOBeK AOAJKeH 
6b!Tb nOCTOHHHbIM, MaA0KB3AH(J)HUHp0BaHHbIX JK6 pa- 

6othhkob ueAecoo6pa3Hee HaHHMaTb Ha mcctc b 6 ah 3- 
Ae>Kam,Hx HaceAennbix nyHKTax. 

06-beM onbiTHbix pa6oT MoxeT onpeAeAHTbca na- 
HeAblO H3 6 — 10 TeXHOAOTHUeCKHX, 1 — 2 Apei-ia>KHbIX H 
HeCKOAbKHX Ha6AK3AaTeAbHbIX CKB3JKHH. 

KaK noi<a3bmaiOT npoeKTHbie npopa6oTKH, npoBeAeH- 
Hbie BHHHfIoA3eMra30 M b 1953 r., KanHTaAOBAoare- 
HHH T3KOH CTaHUHH MOTyT C0CT3BHTb npHMepHO, 3 — • 
5 mah. py6., a roAOBbie SKcnAyaTauHOHHbie 3aTpaTbi — 
2,5 — 3 mah. py6. 

CAeuyeT OTMeTHTb, HTO npn kh>kaom nocAeAyioLueM 

HCnOAb30B3HHH T3KOH CTaHUHH Ha HOBbIX MeCTOpOXKAe- 
HHHX 6yAyT HMeTb MeCTO TOAbKO OKCnAyaTaUHOHHbie 
3aTpaTbi. 

IlpHMepHHe aTanbi pa6ora CTaHUHH Ha oahom mc- 
CTopo»CAeHHH yKa3aHbi b Ta6A. 2. 

Ta6;iHua2 


Ns Mb 

n/n 

MaHMeHOBaHHe STanCB paSoT 

1 npOAOJDKH- 
TeJlbHOCTb 
paSoTH 

B MGCflUaX 

i 

noaroTOBHTe.ibHbie pa6oTbi (njiamipoBKa, 
ycTaHOBKa oOopyxoBaHHH h up ) 

Ro 1 

2 

BypoBbie paSoTH 

4-6 

3 

rHxporeoJiorntiecKHe HcnbuaHHa .... 

3—4 

4 

MOHT33K TOJIOBOK CKBaiKHH H CfiOHKa CKB35KHH 

2-3 

5 

fa3H(J)HKaii,Hn onbiTHOro yqacTKa 

3-5 


yUHTbIBaa, HTO 3TH STanbI pa6oTbI B 3H3HHTeAbHOH 
CTeneHH MoryT 6biTb coBMemeHbi, Taxaa CTaHUHH cmo- 
>KeT npoBecTH nepBbie noncKOBbie onbiTbi Ha hobom 
MecTopo?KAeHHH b TeHeHHe 13 — 14 MecaueB. 

TaKHM o6pa30M, npeABapHTeAbHbie AaHHbie no ra3B- 
(j^HKauHH yrAa Ha hobom MecTopoucAeHHH MoryT 6biTb 
noAyqeHbi npn noMomn SKcneAHUHOHHofi CTaHUHH 6 h- 
CTpo H 6e3 3H3HHTeAbHbIX KanHTaAbHbIX BAOACeHHH. 
ZIah c.paBHeHHH b Ta 6 A. 3 npHBeAeHbi ctohmoctb cTpo- 
HTeAbCTBa onbiTHbix yCTaHOBOK, KOTOpbie AO CHX nop 
npoeKTHpoBaAHCb, h roAOBbie 3aTpaTbi npn hx skc- 
nAyaTauHH. 

KaqecTBo hcxoahmx AanHbix, noAyqeHHbix TaKofl 
neAHUHOHHOH cTaHUHeft, yqnTbiBaa cpaBHHiTeAbHO He- 
SoAbmon o 6 "beM onbiTHbix pa6oT, h 5 6 yAeT; KOHeqno, 
paeHoueHHO KaqecTBy AaHHbix, noAyqeHHbix Ha aah- 
TeAbHo pafioTaioiueH onbiTHO-npoMbimAeHHOH CTaHUHH. 
OAHaKo 3 th AaHHbie b coqeTaHHH c aHaAH 30 M padoTbi 
AeucTByioiunx CTaHUHH Ha Apyrnx MecTOpoJKAeHHax, 
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Aa^yT HCXOAHbie AaHHbie, no KOTOpbIM MOJKHO yBe- 
peHHO npOeKTHpOBATb npOMblinjieHHblH oS^eKT Ha HO- 
BOM MeCTOpOJKAeHKH. 

OnbiTHbie pa6oTbi axcneAHUHOHHOH ctbhuhh AaAyT 
OTBeTbi Ha TaKHe Heo6xoAHMbie aah npoei<THpoB3HHH 
Bonpocbi, Kan: o6BOAHeHHOCTb njiacra, AedHTbi ckbb- 
>KHH, KOS^cJjHHHeHTbl (JWAbTpaUHH nOpOA, B03MOJKHOCTb 
ocymecTBJieHHH npouecca nry b AaHHbix ycAOBunx, 
npHMepHbift yAeAbHbin pacxoA cdoeHHoro n ra3H(|5H- 
KaunoHHoro AyTbH, ero onraMajibHbie napaMerpbi, cxo- 
pocTb c6ohkh, yAeAbHbift bhxoa ra3a, ero cocTaB h xa- 
JIOpHHHOCTb H T. A- 


Ta6jtnua3 


HaHMenouaHHe CTatmifft .noiiaewraa - 
h onbiTHbix ycTaiiOBOK 

KanHTa^b- 

Hwe 

aaTpaTbi, 
mjih. py6. 

r OAOBbie 
3KcnviyaTa- 
UHOHHbie 
3aTpaTbi, 
mjih. py6. 

OnbiTHO-npoMbiuiJieHHafl ct3Hhhh Ks 8 
(npoeKT) . 

24,86 

9,56 

OiibUHO-npoMbiLiiJieHHaji KaMeHCKaa 

CTaHUHH (npoeKT) .... 

41,0 

8,0 

OnbiTHaH ycTaHOBKa na [OpKOBCKOM 
MecTopoJKueHHH (npoeKT Piinponox- 
3ewra3a 1955 r.) 

1,341 

0,75 

OnbiTHaa ycTaHOBKa Ha lOwno-CHHeJih- 
HHKOBCKOM MeCTOpOlKAeHHH (npoeKT 

rHnponox3eMra3a 1955 r.) .... 

2,86i 

1,58 

SKcnenHHHOHHaH CTaHUHH „noa3CMra3“ 
(npoeKT BHHHnoA3eMra3a 1953 r.) . 

3,42 

2,74 


1 YctaHOBKa He HMeeT CBoero 6ypo-Boro o6opyaoBaHHB. 


06 mne npeABapnTeAbHbie 3aKAfoueHHH o ropnoreo- 
jiornnecKOM h rHAporeoAornuecxoM xapaxTepe yroAb- 
Horo MecTopoJKAeHHH, o KanecTBeHHoft xapaxTepHcraxe 


yrAH AaioTCH h, kohchho, 6 yAyT AasaTbcn TAaByrAe- 
pa3BeAKoft h yTBep>KAaTbCH BKA3, oAHaxo, CBejxne 
KepHbl CKBaKHH Q 3 KCneAHU,HOHHOH CTaHUHH H npo 6 - 
Hbie 0 TK 3 HKH Ha ApGH 3 >KHbIX CKB 3 >KHHaX AaAyT BOQ- 
MOJKHOCTb yTOHHHTb 3 TH 33 KAIOHeHHH AAH XOHKpeTHOTO 
ynacTKa, hto HMeex cyiuecTBermoe 3 HaneHne npn npo- 
eKTHpOBaHHH. 

3aAany Bbidopa h coBepmeHCTBOBaHHH ■ CHcreMbi ra- 
3Hcj)HKauHH h KOHCTpyKijHH ra3oreHepaTopoB nepeA 
SKcneAHHHOHHOH CTaHUHen CTaBHTb He CJieAyer; oHa 
AOAJKHa 6biTb pemena yxxe b' npouecce padora noAHO- 
ueHHbix rasoreHepaTopoB b npoAOA>xeHHKi Bcero cy- 
m.ecTBOBaHHH npOMbiuiAeHHoft CT3HHHH «rioA3eMra3». 

CTpOHTeAbCTBO Ha HOBbIX MeCTOpOJKAGHHHX CTaUHO- 
HapHblX OnbITHbIX yCT3HOBOK (xax 3T0 dblAO CAGAaHO Ha 
MecTopojKAeHHHx /^HenpoBCxoro dacceHHa) MeHee pa- 
HHOHaAbHo, Tax xax HanaAo pa6oT Ha hhx CBH3aHO c 
33TpaTon 3HaHHTeAbHoro xoAHnecTBa BpeMeHH Ha noA- 
roTOBxy, B03BpaT xanHTaAOBAO>xeHHH nocAe npofleAe- 
hhh noHcxoBbix onbiTOB 6yAeT BecbMa He3Han)®reAeH 
h, xpoMe Toro, 3th ycTaHOBKH, He HMen CBoero dypo- 
Boro o6opyAOBaHHH, neH3dejKHO dyayT orpaHHHHBaTb 
npoBeAeHHe onbiTHbix padoT. 

Ha ocHOBaHHH H3Ao>xeHHoro npeACTaBAHeTCH HeAe- 
coo6pa3Hoft opraHH3auHH b CHCTeMe FAaBnoA3eMra3a 
3KCneAHUH0HH0H CTaHUHH «HoA3eMra3», XOTOpaH 6a3H- 
poBaAacb 6bi na oahoh H3 cymecTByioiunx npoMbiniAeii- 
Hbix CT3HUHH «HoA3eMra3». >KeAaTeAbHO, hto6h 3Ta 
CTaHUHH HMeAa noAT>e3AHbie >KCAe3HOAopo>xHbie nyrii 
Aah norpy3KH h Bbirpy 3 xn Bcero xo3hhctb 3 sxcneAH- 
UHOHHOH CTaHUHH Ha >KeAe3HOAOpO>KHbie nAaT({)OpMbI H 
HaxoAHAacb 6 h b uenTpe pacnoAOJxenHH MecTopomAe- 
HHH, OTBOAHMbIX AAH nOA3eMHOH ra3H(j)HKaUHH yrAeii. 
Taxon 6a3oft MorAa dbi CTaTb, nanpHMep, WaTcxan 
CTaHUHH «nOA3CMra3». 


FlepcneKTHBbi Hcnojib30BaHHH (JjHSHMecKoro Temia ra30B, 
nojiyqaeMbix npH noA3eMHOM rasHcJjHKauHH yrjiew 

JlOKm. mexH. nayK npotp. H. B. JIABPOB 

HfH AH CCCP 


T En.no, BbiAeAHeMoe npn uoahom cropaHHH Ton- 
AHBa Q T xax h3bcctho, xapaxTepH3yeT Ten- 
AOTBopHyio cnocodHocTb AaHHoro TonAHBa. 

npn HenoAHOM cropaHHH TonAHBa, to ecTb npn ero 
ra3H(J)HxauHH, BbiAeAHeTCH AHiub nacTb TenAa, Tax Ha- 
3biBaeMoe 4> H3HliecKoe TenAo Q^. 3 to TenAo pacxo- 
AyeTCH Ha HarpeB npoAyxTOB ra3Htj3HxauHH h Ha no- 
Tepn b oxpy>xaiomyK» cpeuy- 

Etpyran nacTb TenAa hbahctch noTeHUHaAbHbiM Ten- 
AOM, 33XAK)HeHHbIM B TOpKHHX XOMnOHeHTUX npo- 
AyxTOB ra3Hcj3HxauHH. 3ra nacTb TenAa odbinno Ha- 
3bIBaeTCH XHMHHeCXHM TenAOM ra30B Q,. 

Odtuee xoAHnecTBO TenAa TonAHBa Q T b ycAOBHHx 
ra3H(J)HKauHH paBHo 

Q T = Qx+Q$- a) 


Pa 3 A 6 AHB npaBy>o h AeByio nacTH ypaBHe hhh Ha Q 
noAynHM : 

1 = § L + ^ = 11 + <P (2 ) 
Vt Vt 

rAe — = Tj — xHMHHecxHft k. n. a- npouecca ra 3 H- 
Qr 

4>HKauHn; 

= cp — K09C|)(J)HUHeHT Ten A0HCn0Ab30BaHHH. 

Qt 

B HAeaAbHOM CAynae, ecAH 6u yAaAocb Bee cJ)K3H- 
necxoe TenAo ra30B nepeBecTH b xnMnqecxoe TeriAO, 
to ecTb npn cp =0 xHMimecxHH x. n. A- npouecca ao- 
cmraA 6bi HandoAbmero CBoero 3HaueHHH k]== 1. B pe- 
aAbHbix npoueccax ra3Hcj)HxauHH r\ BcerAa Menbuie 
eAHHKUH, a <p>0, 
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FIpi-i ra3H(J)HKauHH tbcpahx tohahij, ecTecTBeHHo, 
B03HHK3eT Bonpoc Od HCnOJIb30BaHHH (J)H3HHeCK0r0 
Tenjia noJiynacMbix ra30B. 

Flpti opraHH3au,HH Tononiibix npoueccoB CTpeMHTCsi 
Haudojiee noJiHo HcnontaoBaTb xonAHBo, to ecTb He- 
Aomor TonjiHna CTpeMHTCH cbccth k nyjno (rj =0) h 
B ee Tenjio crop a hh a TBepAoro Tonjinsa nepeBecTH b 
4>H3HHecKoe tchjio rasa. B stom c/iynae BeAHHHHa <p 
CTpeMHTCH K eAHHi-me. 

OAHai<o HcnoAb30BaTb nojuiocTbio (|)H3HHec.Koe xenjio 
ra30B ite npeACTaBAnexcn bosmojkhmm; oho' hjih xe- 
pneTCH b oicpyrnamyio cpeAy, hjih yAaJiueTCH c otxo- 
Ahiuhmk rasaMH, hjih hact na narpeB injiaKOB h t. a- 

npn Ha3eMHOH ra3H(j)HKam-iH yrjiefi cJmsHnecKoe ren- 
jto ra30B, BbrxoAHiAHx H3 ra3oreiieparopa, odbinno hc- 
nojib3yeTCH b KOTJiax-yTHAH3aTopax aah npoH3BOACT3a 
napa. npn noA3CMiiofi me ra3Hcj)HKaunH yrAefi (})H 3 hhc- 
CKoe Tenjio ra30B noita eiuc lie HcnojibsycTca. IlocKOJib- 
Ky npu noAseMHOH ra3Htj)HKauHH yrAefi XHMHHecKHH 
K.n.A. npouecca Meiibiuc, hcm npn na3eMiiofi raancfiHKa- 
UHH, 3aAaua HcnoAbsoBainiH <j)H3HHecKoro Tenjia ra30B 
noA3eMHOH ra3H(|)HKauHH tcm dojiee aKTyajibna, rax 
KaK Oil a AaeT B03M0JKH0CTb yBCJIHHHTb 06 mt,HH K.n.A. 
npouecca noA3eMiiofi ra3H(jjHKauHH yrAefi. 

HsblCKailHC 3 Cj) t|) C KT H B II bl X Iiyxeri I-ICn0Ab30BaHHH (J)H- 
3HHecKoro Tenna ra30B 6 mao nauaTo eme Ha nepBOM 
STarie P33bhthh noA3eMHofi ra3H(|)HKauHH yrAefi. Pe- 
syjibTarbt padoT, npoBeAei-mbix TpecTOM «noA3e.Mra3», 
6 hah onydjiHKOBanbi na FlepBOM BcecoK)3HOM coBe- 
mamui no noA3eMHOH ra3Hcj)HKaHHH yrAefi b 1938 r. 
b AOKAaAe B. 51. 3eMeAbMana: «HcnoAb30BaHiie cf)H- 
3HHec.Koro TeriAa ra3a nonseMnofi ra3HcbHKau»H yr- 
Aefi:* [1], 

ripu H3bICKaHHH nyTCH HCn0JIb30Bai-IHH (})H3HqeCKOrO 
TenAa ra30B noA3eMiioft raaHcjDHKaunH 6 biah npopado- 
TaHbi Tpn cxeMbi HcnoAbsoBaHHH (})H3HqecKoro TenAa 
ra30B: 1) b perenepaxopax; 2) b napoBbix yTHAima- 
UHOHHbix KOTJiax; 3) b raaoBofl TypdHHe aah BbipadoT- 
KH 3AeKTp03HCprHH. 

ripoH3BeAeHHbic npn 3 tom noAcnerbi noKa3aAH, hto 
b perenepaTopax npn ocymecTBAeHHH noAorpeBa bo 3- 
Ayxa yAaeTca HcnoAb30Baxb ao 25% cf)H3KHecKoro 
TenAa rasoB. Hcnojib30Barme cf)H3HnecKoro Tenjia ra.aa 
b napoBbix kota ax dojiee 3(Jxj}eKTHBHo, oAHano b pac- 
neiax B. 51. 3eMeAbMana TCMnepaTypa otxoahiuhx ra- 
3 ob dbwa 3aBbimeHH0H (800— 1000° C). 

BoAee npaBHAbno npuHHTb TeMnepaiypy ra 30 B, ot- 
xoahiuhx npn noAseMiiofi rasntjjHKauHH KaMeHHbix yr- 
Aefl, paBHoft 400 — 600° C. IlycTb b KOTAe-yTHAH3aTope 
nap BbrpadaTbiBaeTCH 3a cneT oxAamAeHBH c 600° ao 
150°. npHHHMan coAepmaHHe boahhhx napoB b ra3e 
paBHbiM 300 a/jH 3 , HaxoAHM, hto Ha 1 m 3 cyxoro ra3a 
mohcho HcnoAb30BaTb okoao 200 kkclaIm 3 . FIpH ra 3 e 
TenAOTBOpHOCTblO 800 KKa,A]HM 3 3TO COCT3BHT 25% 
ot XHMHHecKoro Tenjia ra3a. YuHTbiBaH, hto Ha JIh- 
CHH3HCKOH CT3HHHH «rioA3eMra3» XHMHHeCKHH K. n. A- 

npouecca paBen npuMepHo 50%, odmuft k. n. a. c yne- 
TOM HCnOAbSOBaHHH (|)H3HHeCK0rO TenAa ra30B C0CT3BHT 

lofim = 50'+ 0,5 ■ 25 = 62,5 % . 

Flap, noAyneHHbiH b KOTAax-yTHAH3aTOpax, ncnoAb- 
3yeTCH b napoBbix TypdHHax aah BbipadoTKH SAeKTpo- 
SHeprHH.^B. 51. 3eMeAbMan CHHTaeT, hto rp0M03AK0CTb 
napoTypdHHHou ycTaHOBKH, 3HaHHTeAbHbie KariHTaAb- 
Hbie BAOJKeHWH H OTHOCHTCAbHO HeBbICOK3H 3(()c})eKTHB- 


HOCTb AeAaroT 3T0T cnocod yTHAH33UHH TenAa, Tax >Ke 
KaK h noAorpeB B03Ayxa b pereHepaiopax, mhao npn- 
rOAHbIM AAH IHHpOKOrO npHMeHeHHft B nOA3eMHOH ra- 
3H(f)HKaUHH. 

HcnoAb30BanHe cJ)H3HHecKoro TenAa ra3a b ra3OB0fi 
TypdHHe aah BbipadoTKH. 3AeKTpo3HeprHH MOweT cone- 

TaTbcn c ra3Hc[)HKauHeH nou AaBAeHHeM (Ha bxoac b 
noA3eMHbin rasoreHeparop — 6—10 arm h Ha Bbixo- 
Ae — -4 — 8 CLTM ) H HCn0Ab30B3HHeM TenAa OTXOAHIUHX 

ranoB, narpeTbix ao 800 — 1000° C. 

Abtop hcxoaht H3 npeAnoAouceHHH, hto yroAbHbifi 
nAacT He HMeex TpeipHH, h np»HHMaeT yxeHKH ra 3 a 
paBHbiMH 2 — 4'%, hcxoah H3 KoacJjiJjHUHeHTOB ra3onpo- 
HimaeMOCTH no ashkhm UHUTPH. Ha coBem,aHHH me 
dbiAo riOKa3ano, hto yTeHKH ra3a dyuyx cocTaBAHTb 
npHMepHO 30 — 40%. 

XHMHHecKoe h (J’HOBHecKoe TenAO ra 30 B noA 3 eMHofl 
ra 3 Hc|)HKauHH yrAefi mojkho HcnoAb 30 BaTb b ra 30 Bofl 
TypdHHe, HO AJIH 3 TOrO ra 3 HeOdxOAHMO OHHCTHTb OT 
nbiAH. J\ji h ra 30 B c bmcokoh TeMnepaTypou MeTOAH 
tohkoh ohhctkh ra 3 a oTcyTCTByioT. PasoBan Typdnna 
AOAJKHa yCTanaBAHBaTbCH B HenOCpeACTBCHHOH 6 AK 30 - 
cth ot cKBamnH noA 3 eMHbix ra 3 oreHepaTopoB. nepe- 
Aaua ropunero ra 3 a no TpydonpoBOAaM Aa>xe Ha hc- 
doAbuine paccTOHHHH, KaK noica 3 biBaeT npaKTHKa pado- 
th ra 3 oreHepaTopHbix cTaHunfi, HeueAecoodpa 3 Ha. 

TanuM odpa 30 M, Ha nepBOM 3 Tane padoT no noA 3 eM- 
HOH ra 3 H(j)HKanHH yrAefi He dbiuo paspadoxaHO srJx^eK- 
THBHblX MeTOAOB HCnOAbSOBaHHH $H 3 HuecKoro TenAa ra- 

3 ob nry. 

B AaAbHefiuieM b nopHAKe B3odpeTaTeAbCTBa 6 hah 
npeAJromeribi BapnaHTbi HcnoAb30BaHHH 4 )H3H ' ieCKO i'o 
TenAa ra.3a jim rioAorpeBa boah, ho b cHAy hx ce30H- 
hocth 3th BapuaHTbi He noAyuHAH ycnenjHoro npnMe- 

HeHHH. 

TeopeTHHecKHe h SKcnepifMeHTaAbHbie padora, npo- 
BeAeHHbie aKaAeMHKOM A. <E>. Hoc[)tJ)e h ero coTpyAHH- 
K3MH B OdnaCTH npHMeHeHHH nOAynpOBOAHHKOB [2, 3, 
4], cosuaioT doAbtune nepcneKTHBbi HcnoAb30BaHHH cJjh- 
3HHecKoro TenAa ra30B noA3eMHofi ra3B(J)HKauHH yruefi. 
C noMoiubfo nOAynpOBOAHHKOB yme b HacxoHmee BpeMH 
mo>kho npeBpamaTb TenAOByro SHeprHro b SAeKTpHHe- 
cKyio de3 noMoruu ManiHH c k. n. a. nopuAKa 7%. 
B nOAynpOBOAHHKOBbIX TepM03AeMeHT3X SAeKTpOABH- 
myiuaH CHAa B03pacTaeT nponopuHoeaAbHo adcoAioT- 
hoh TeMnepaType. B HacxoHm.ee BpeMH padoTarox He- 
doAbmne TepMosAeuTporeHepaxopbi, HcnoAb3yromHe 
Tenno ra30B KepocHHOBofi AaMnbi h Keporasa ajih ne- 
nocpeACTBeHHoro noAyueHHH SAeKTpnHecKoro Toi<a. 
B AaAbHefimeM HecoMHeHHo dyAyT HafiAenu cnocodbi 
HCnOAb30B3HHH (|)H3HHeCKOrO TenAa npOMblHIAeHHblX 
ra30B Ha da3e npHMeHeHHH nOAynpOBOAHHKOB. ITo- 
3TOMy MOmHO paCCHHTbIBaTb, HTO npHMeHeHHe nOAy- 
npOBOAHHKOB b ycAOBHHx noA3eMHofi ra3H(J)HKauHiH yr- 
Aefi no3BOAHT npeBpamaTb TenAOByro SHeprmo b 3AeK- 
TpHHecKyio npn noMomn TepMOSAeKTporeHepaTopoB na 
CKBamHHax noA3eMHbix ra3oreHepaTopoB. 

HcnoAb30Ba.HHe nOAynpOBOAHHKOB no3BOAHT Taxme 
B pHAe cAynaeB ocymecTBHTb b noA3eMHbix ycAOBHHx 
npoBeAeHHe noAyTonoHHbix h TonoHHbix npoueccoB. 
npn jmdoTe Ha tohkhx yroAbHbix nuacTax, na nAacrax 
yrAefi BbicoKofi 30AbH0CTH, Ha yroAbHbix MecTopomAe- 
hhhx c TpyAHOodpymaeMofi KpoBAefi, c yrAHMH MaAofi 
peaKUHOHHOH CnOCOdHOCTH TpyAHO nOAyHHTb KOHAH- 
UHOHHbifi roproHHH ras. MnHepaAbHbie nopOAbi, oicpy- 
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>KaioiHHe TOHKHe yroAbHbie n/iacTbi, cnocodcTByioT npo- 
ueccaM AO>KHraHHH ropioHiix ra 30 B. 3th npopeccbi, c 
TOHKH 3peHHH Ta3H(jDHKaUHH, FipHHHTO CHHTaTb «napa3H- 
THHecKHMH» npoueccaMH. IlpHMeHeHHe noAynpoBOAHH- 
kob, Hcnojib3yK>mHx Tenjio ra30B, npeBpa- 

iht 3th «napa3HTHHecKiie» npou,eccbi b npoueccbi no- 
Jie 3 Hbie. 

npn npoBeAeHHii nojiyTonoHHbix npoueccoB ropnHHH 
ra3 no BbixoAe H3 ckb3>kK'H MO>KeT OKHraTbCH hah b 
pereHepaTope, hjih b caMOM noA3eMHOM ra3oreHepaTope 
c noAaneH Ty^a nepe 3 npoMeiKyTOHHbie CKBa>KHHbi bto- 
pHHHoro B03^yxa. 

B pafle cjiynaeB KHCAopoAHaH 30Ha 3HanHTeAbHo yA- 
AHHHeTCH H CT3HOBHTCH eAHHCTBeHHOH 30HOH nOA3eMHO- 
ro reHeparopa. B sthx cAynanx c{)H3HHecKoe Tenjio to- 
noHHbix ra30B 6yAeT hctohhhkom noJiyneHna SJieKTpn- 
necKOH SHeprHH. Flpn npoBeAeHHii noA 3eMAeft Tonon- 
Hbix npoueccoB mojkho 3HaHHTeAbHO yBejiHHHTb pacero- 
HHHe MeH<Ay padOHHMII CKB3>KHHaMH, HTO oco6eHHO 
Ba>KHO AJIH HCnOAb30BaHKH TOHKHX nAaCTOB. 


TaKHM o6pa30M, npHMeHeHHe noAynpoBOAHHKOB HMe- 
er cymecTBeHHoe 3 HaneHHe npH peuieHHH 3 aAaHH paim- 
OHaAbHOrO HCnOAb30B3HHH TOHKHX yrOAbHbIX nAaCTOB. 
FIOA3eMHaH Ta3H(|)HKaUHH npH 3lj)(j)eKTHBH0M HCn0Ab30- 
b3hhh c{)H 3 HHecKoro TenAa ra30B 6yAeT HMeTb tot yHH- 
BepCaAbHblH xapaKTep, O KOTOpOM rOBOpHA BeAHKHH 
pyccKHH yneHbiH Jl. H. MeHAeAeeB, npeAycMaTpHBan 
noAHyio AHKBHAauHio THJKeAoro noA3eMHoro TpyAa rnax- 
TepoB. 
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IlyAbCHpyiomee AyTbe KaK mctoa peryAHpoBaHHH 

KanecTBa ra3a npw firy 

Mount. mexH. naytc npo<$. B. H. EEJIOB 

HoHeUKHH HHAyCTpnajIbHblH IIHCTHTyT 


D HACTOHIB.EH CTaTbe cAeAaHa nonbiTica ocBe- 
THTb AKIHb npHHUHnHaAbHylO CTOpOHy HOBOrO 
TeneHHH b TexHHKe IIFY — npHMeHeiiHH nyAbcnpyio- 
mero AyTbH aah peryAHpoeaHHH KanecTBa noAynae- 
Moro rasa. 

H3BecTHo, hto KanecTBo noAynaeMoro ra3a b noA- 
36MHOM ra3oreHepaTope b 3HaHHTeAbHoii CTeneHH 3a- 
bhcht ot cnocoGa BeAGHim npouecca, cocTaBa npH- 
MeHHCMoro AyTbH, SAeMeHTa BpeMeHH, ofiecneHHBaio- 
mero paBHOMepHocTb ropeHHH, TeMnepaTypw h t. a- 
YcTaHOBACHO T3K>Ke, HTO OAHHM H3 (fiaKTOpOB, yAyH- 
iuaioiu,Hx KanecTBO ra3a h k. n. a. CTaHHHH Firy, mo- 
>KeT HBAHTbCH BpeMeHHOG npeKpameHHe AocTyna bo 3- 
Ayxa B OTHeBOH KaHaA, HTO MOJKeT CnOCodCTBOBaTb, 
KpoMe toto, yAyHineHHio ynpaBAeHHH KpoBAefi, npe- 
AynpeHiAaa ee ocaAKy h HapymeHiie. OnbiT noKa3aA, 
HTO B AaHHOM CAyHae, MOJKeT T3K>Ke OKa3aTbCH >KeAa- 
TeAbHbiM npepbiBHO-nepeMexiaiomHHCH cnocod noAaHH 
AyTbH, npH yCAOBHB HCnOAb30BaHHH BbITH}KHbIX BeH- 
THAHTOpOB H B03AyXOAyBOK. 

PaCCMOTpiIM dOAee AeTaAbHO B03M0>KH0CTb npHMe- 

HeHHH nyAbCHpyiom,ero AyTbH npn coBpeMeHHbix noA- 
3 eMHbix ra 3 oreHepaTopax - c nocAeAyiomHMH odpa 3 yio- 
lhhmhch Apyr 3a ApyroM HHKAaMH — (j 1330 ^ HameTa- 
HHH H (J)a 30 H pa 3 pe>KeHHH. 

llyAbCHpyioinHe noTOKH mojkho co3AaBaTb npH no- 
modth B03AyxoAysKH c cooTBeTCTByiomHMH peryAHpyio- 
LLIHMH yCTpOHCTB3MH (HAH KOMnAeKCOM B03AyXOAyBOK 
C APyrHMH, HanpHMep, SAeKTpOMaiHHHaMH), nOAHHHHH 
cKopocTb ABHJKymHxcH Macc B03Ayxa (ra3a) bo Bpe- 
MeHH AencTByiomHM, HanpHMep, cHHycoHAaAbHOMy 
H T. n., 33KOH3M (pHC. 1). 


OneBHAHo b ashhom CAynae KanecTBo ra3a 6yAeT 
3aBHCeTb OT COOTHOUieHHH t|ja3 BO BpeMeHH, TO eCTb, 
neM 6oAbiue.6yAeT 4ia3a pa3pe>KeHHH, TeM Aynrne dyAeT 
ra3, a rioTOMy HanpaniHBaeTCH MbicAb o HeodxoAKMO- 
CTH BOCnpOH3BOAHTb H3MeHeHH6 CKOpOCTeH no KpHBbIM 
Apyrax (J)OpM (pHC. 2). 




B npouecce AyTbH npn nry kphbhh nyAbcaHHH mo- 

>KeT COCTOHTb H H3 pHAa TapMOHHHeCKHX CHHyCOHA3Ab- 
Hbix cocTaBAHK)iii,Hx; npn 3 tom ycnoKoeHHe nyAbcau,HH 
pacxoAa B03Ayxa 3aBHCHT ot napaMeTpoB R , T, P, ot 
xapaKTepa pa6ora hctohhhk 3 nyAbcaunn /■ G cp h ot 
A aHHbIX B03AyUIHOH CHCTeMbI ElPcp- 

06mee BAKHHHe Bcex sthx bgahhhh xapaKTepH3yeTCH 
6e3pa3MepHbiM KpiiTepneM ycnoKoeHHH nyAbcamin V : 

n = t___ fv p cp fVP cp 

wA RT cp G cp ~ Qc P -Pcp' 

rAe /— nacTOTa nyAbcauHii; 

V — o 6 "beM BbipaSoTKH MeiKAy hctohhhkom nyAb- 
CaiI,HH H MeCTOM H3MepeHHH; 

P — a 6 coAK)THaa BeAHHHHa AaBAeHHH; 


90 


Approved For Release 2010/08/05 : CIA-RDP80T00246A03620001 0003-6 


Approved For Release 2010/08/05 : CIA-RDP80T00246A03620001 0003-6 


P cn — cpeAHHH Be/iHMHHa na^eHHH AaBJieHun; 

R — ra3oeas nocTOHHHan; 

T : p — adcojnoxHan TeMnepaxypa; 
m — nocTOHHHa n ; 
v. — noKa 3 aTejib annadaxbi. 

riocToaHHaH A onpeAenneTcn no $opMyne: 

. y.RTG x QcpA:p 

mVP cp tnVP cp 

rne x — noxa 3 axejib annadaxbi (ajih B 03 Ayxa 1 , 4 ); 

P = cGf ( 3 Aecb c — nocxonmian). 

riosTOMy, Aa>xe npoH 3 BO./rt,Han xpHBan nyjibcauHH 
MO>KeT 6 birb npuBeflena k ciniycoHAaJibHOH. 

KpnBbie AyTbn Moryr dbixb xaxxce xoMnjiexcubiMH, 
nonodrio npeflCTaBJieiiHHM na puc. 3 . Taxne xpHBbie 
MoryT oxa 3 axbcn naHJiynuJHMH Ann nojiyneHHH donee 
BbicoKoro KanecTBa rasa (CO) c OAHOBpeMeHHbiM yBe- 
JinneHneM k. n. a- cxanm-in «noA 3 eMra 3 ». 

Kan bhaho H 3 Kpmibix na puc. 3 , b reeepaxop, CHa- 
nana noAaeTcn nedonbinoe xonunecTBO BOSAyxa (ajih 
noAorpeBa) c nocxenemio napac.xaioin.HM naBJieHHeM 
(no H), saxeM nonarox nonbcupyioinee Ayxbe, xpHBan 
nyjibcanHH Koxoporo coctoht H 3 pana rapMOHmecxnx 
cHHyconnajibHbix cocxaBnjiroinnx. Flocne axoro nponecc 
nyxbH npexpainaexcn na OTpe 3 xe BpeMenn T\, 3 axeM 
cHOBa hhkji rioBxopaexca h x. a. 

PaccMoxpHM npeHMyinecxBa nyjibCHpyioinero Ayxbn 

npn nry. 

OneBMAHO, npn nynbcupyioineM Ayxbe Tonnxoodpaa- 
Hoe H 3 MeneHHe b CKopocxn abhachuh ra 3 a b orneBOM 
KaHane noBener k ynyqmeHHio CMbiBaimn c noBepxno- 
CTH yrJIH 30 /tbI H npyrHX npOnyKXOB BOCCXaHOBJieHHH. 

3 to ynymuHT nponecc ra 3 H(jiHxanHH n nnxBHAnpyex 
OCAOJXHeHHH, KOXOpbIC HMejIH dbl Mecxo npH paBHOMep- 
hom Ayxbe, Korna o 6 pa 3 ouaBiuHHca cjioh 30 Jibi Ha no- 
BepXHocxH ropninero yraa MO>xex He TOJibxo aaxpyn- 
HHXb, ho nax<e BOBce npexpaxHTb Aocxyn B 03 Ayxa k 
peaxnnoHHofi noBepxnocxH. 

KpoMe xoro, npn odbnmoM nyxbe yronb ocxaBJinex 
3 ony b cnyqae pacnjiaBJiei-ma b Bi-ine donee hjih Menee 
nopncToro odpasoBanun. B pe.aynbTaxe axoro yMeHbma- 
exca CKopocxb npoHHKHooeHHH nyTba k naHHOMy yna- 
exxy oraeBoro 3 adoa n cHioxaexcn HHTencHBHocxb ra- 
3 H(f)HKanHH. 

ilpyrHMH. cnoBaMH, xeMnepaxypiibie HQMeHeHHa MoryT 
Bbi 3 BaTb odpa 30 BanHe noxona bh 3 xoh 3 onbi, xexymeft 
CBepxy bhh 3 , h xeM caMHM, aadofl Ha BceM cBoeM 
npoxa>KeHHH MO>xex OKasaxbca iicxmoneHHbiM H 3 ra- 
3 H$HKannH. 

B KpyxonanaioinHX nnaexax axoro mojkct h He dbixb, 
nocKojibKy sojia cxexaex c noBepxnocxH 3 adoeB. 

IIlHipoKoe npHMeHeime nynbcupyioinero noToxa b Me- 
xannypran CBunexenbCTByex o bo 3 mo>xhocxh ncnonb 30 - 
b 3 hhh ero c cymecxBCHHbiMH npeHMymecTBaMH h b 
non 3 eMHofl ra 3 ncJ)HKanHn. 

K HHCJiy noJiojKHxeJibHbix cxopori nyjibcnpyiomero 
noTOxa mo>kho oraecTH. xax>Ke cnenyronrHe ero ocoden- 

HOCXH. 

nyjibCHpyiomHH noxoi< Bospyxa (hjih ra 3 a) yMenb- 
uiaex K 03 (jxf)HnHeHT aspOAHHaMHaecKoro conpoxHBjie- 
hhh, hto naex skoiiomhio b paexope SHepran. 

Kax noxa 3 ajiH HccnenoBaiiHa F. T. Aran>xai-iaHa 1 
b xoxejibHbix xpydax nyjibCHpyioinHH noTOK yBeJiHHH- 
Baex xoHBexnnoHHbifl TennoodMeH. Peryjmpya mnde- 


pOM hhcjio odopoxoB nyjibeaxopa, oneBHAHO, mo>xho 
ycTaHOBHXb xcejiaeMyio cxeneHb HHxeHCHtfiHxanHH Ten- 
JioodMeHa. 3 aMenJiaa nyjibcanHio, mo>kho yBeJiHHHXb 
nepnon cyxofi neperoHXH yrna b orneBOM xaHane non- 
3 eMHoro ra 3 oreHepaxopa h nojiynHTb doraxbif} xexno- 
JiorHnecxHH ra 3 , cJienoBaxenbHO, mojkho cooxBexcxBeH- 
ho noBbiinaxb x. n. n. 

PlyjibCHpyioinee nyxbe BCJiencxBHe noBbimeHHa Ha- 
nopa cnocodcxByeT yBeJiHaenuro pa 3 pbixJieHHa yrjia h, 
cjienoBaxeJibHO, dojibuien HHxeHcucJiHxanHH ra 30 Bbine- 
JieHHH. 



IIpHMeHeHHe nyjibCHpyioinero nyxba yMeHbinHx cjiy- 
aan 3acopeHHa oraeBoro xaHajia. 

PlyjibCHpyioinee nyTbe MO>xeT cnocodcxBOBaxb sa- 
xpbiTHio «napa3HXHbix» xaHanoB h cnpaMJieHHio orae- 
boi'o xanajia, nxo, b cboio onepepb, dynex cnocodcx- 
BOBaxb paBiioMepnoMy pacnpeneJieHHio ra3a no none- 
pequoMy ceneHHro xaHajia. 

Hjih ycxaHOBJieHiia cbh3h we>xny nacTOTofi h exo- 
pOCXbK) n,BH>XeHHH nyTbH MOH^HO B0Cn0JIb30BaXbCH od- 
inuM 3axoH0M nonodHa npoHcxonninax b renepaTOpax 
HBJleHHH. FIpH 3 TOM H3 TeopHH pa3MepHOCTH CJienyeT, 
hto HBJieHHH nyjibcanHH mojxho CHHTaTb nonodHbiMH, 
xorna xpoMe reoMexpHnecxoro nonodHa coxpaHHexca 
xo >xe caMoe OTHomeHHe MentAy HHCJiaMKi CxpyxanH 



rne v — cxopocTb noxoxa, 

T— BpeMH, 

— A^HHa CBOdOAHOfi cxpyn, 

H HHCJIOM M — — , 

a 

r^e a — ci<opocTb 3ByKa. 

C Apyrofi cTopoHbi, b paccMarpuBaeMbix ra 3 oreHe- 
paTopax nnn ynpoineHHn pacneTOB h coxpaineHHn Bpe- 
mchh HccneAOBaHHH b ycTaHaBjiHBaeMbix cooxHomeHHnx 
Me>XAy nyjibcanHeH h nocTonHHbiM noToxoM mo>kho pe- 
xoMeHAOBaTb Taxon npneM: HccneAyeMbifi nponecc Be- 
cxh Ha nocTonHHOM AyTbeBOM noToxe, a 3 axeM, AeJiaxb 
rrepepacneTbi Ha MaxcHManbHbie (MrHOBeHHbie) 3 Ha- 
neHHH npn nynbCHpyroineM noroxe b ycnoBHHX oahoh 
H XOH >xe np 0 H 3 B 0 AHTeAbH 0 CTH MOAeJIH B eAUHHHy Bpe- 

1 A r a a a h h h T. r„ KoHBeKmioHHbift TenjioodMeH b Tpy- 
oax npn nyjibciipyromeM ABHjxeHHH ra 30 B. «Teopna nofloSna h 
MOA6JinpoBaHHe». H3A-BO AH CCCP, 1951. 
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MeHH. Taicne nepepacueTbi B03Mo>KHbi TOJibKo b tom 
cAyuae, ecAH touho ycTaHOBJieH CTeneHHbift 33Koh H3- 
MeHeHIIH COnpOTHBJieHHH OT CKOpOCTH nOTOKa. 

J3,jih H3MeHeHHH nyjibCHpyromero pacxoAa B03Ayxa 
MoryT dbiTb npHMeHeHbi, HanpHMep, MeroA ApocceAH- 
poBaHHH, MeTOA nocTeneHHoro nepena^a ABBAeHHH, o6t>- 
eMHbie MeroAW H3MepeHHH pacxoAa, b qacTHOCTH, ajih 


H 3 MepGHH'H cpeAHero 3 HaueHHH nyAbcnpyromero pac- 
xoAa poTauHOHHbiMH B 03 AyxoMepaMH hah ra 30 MepaMH. 

JlAH Toft H<e UeAH MoryT 6bITb npHMeHeHbi H3BeCTHbie 
CBOeH npOCTOTOH CHCTeMbI, OCHOB3HHbie Ha MeTOAe 
3AeKTpora30AHHaMHnecKHx aHaAorHH (pHC. 4), rAe nac- 

CHBHblMH 3AeMeHT3MH HBAHIOTCH TOAbKO eMKOCTb C H 
aKTHBHOe COnpOTHBAeHHe R. 


OnpeAeAeHHe K 03 tJ)<|)HU,HeHTa TeMnepaTyponpoBOAHOCTH 

yrAeft npn HarpeBaHHM 

JlOKtti. mexH. uayK npocp. A. A. ArPOCKHH, P. H. MEJIA ME#, H. C. MHPHHrO<t> 

BHHHRoA3eMra3 


n PH HAFPEBAHHH yrAeft TenAonpoBOAHOCTb qa- 
cthu co6cTBeHHo yroAbHoro BemecTBa toabko b 
H efioAbuioH cTeneHH onpeA&nneT BeAHHHHy acJitJieKTHB- 
Horo K03<J)Cj)HUH eHT a TenAOnpOBOAHOCTH X 9C j,, KOTOpblH 
HBAHeTCH, npentAe Bcero, (JiyHKUHeH TeMnepaTypbi, (}>op- 
Mbi h cTpyKTypbi o6pa3AOB. 

3HaneHHe X 3(}) noBbimaeTca c TeMnepaTypoft, nocxoAb- 
Ky TenAOOTAana AyaeHcnycxaHHeM b nopax nponop- 
AKOHaAbHa p33HOCTH HeTBepTbIX CTeneHeft aficOAIOTHOH 
TeMnepaTypbi. KpoMe Toro, b npouecce HarpeBaHHH 
nopHCTOCTb yrAeft cymecTBewio yBeAHUHBaeTca h, Ha- 
annaa co CT3AHH rioAyKOKca (450 — 500°), pa3Mepbi nop 

AOCTHraiOT SHaHHTeAbHOH BeAHHHHbl, KOTOpaH HpH Aa^b- 
nefiineM HarpeBaHHH Bee B03pacTaeT. B pe3yAbTaTe X^ 
pacTeT em,e 6oAbuie. 

TaKHM o6pa30M, npn yBeAHueHMH nopucToc™ yrAeft 
npn HarpeBaHHH pe3KO noBbimaeTca scjicfieKTHBHbiH 
K 03 (jH})HHHeHT TenAOnpOBOAHOCTH 3a cneT pocTa aoah 
A ynencnycKaHHH b o6m,eM TenAOBOM noToxe. 

HapHAy C 3THM, npn HarpeBe ao bhcokhx TeMnepaTyp 
npoHcxoAKT 3aMeTHaa rpacj)HTH3auHH yrAeft, Taioxe npn- 
BOA^man k B03pacTaHHio hx TeMnepaTyponpoBOAHOCTH 
H TenAOnpOBOAHOCTH. , 

JlHTepaTypHbie AaiiHbie no onpeAeAeHHio TeMnepaTy- 
ponpoBOAHOCTH yrAeft npn Bbicoxoft TeMnepaType ot- 
hochtch k oSpasuaM, npeABapHTeAbHO HarperaM ao 
3aAaHHoft TeMnepaTypbi h ncnbiTaHHbiM 3aTeM npn kom- 
HaTHoft TeMnepaType. IloaTOMy BeAHUHHbi TeMnepaTy- 
ponpoBOAHOCTH nOAynaAHCb HeCKOAbKO 3 aHH>KeHHbIMH H 

cooTBeTCTByromnMH X 3KD , a He X s( j,. 

OnpeAeAeHHe xoaiJicjjHUHeHTa TeMnepaTyponpoBOAHO- 
CTH yrAeft HenocpeACTBeHHO b npouecce HarpeBa npeA- 
CTaBAneT cAOHCHyio ^H3HK0-TexHHuecKyro 3aAany. 

llpeAAaraeMaH HaMH MeTOAHxa onpeAeAeHHH 3Toro 
KoscJxJiHUHeHTa npn bbicokhx TeMnepaTypax ocHOBaHa 
rio HAee O. A. UyxaHOBoft, Ha BbiuucAeHHH ero no 
oxAa>KAeHHio o6pa3ua yrAH b cpeAe c nocTOHHHoft 
TeMnepaTypoft. 

HaMH Bbi6paHa npaBHAbHaa reoMeTpHuecxaH (JiopMa 
yroAbHoro 6pHi<eTa — mapoBaa, nocKOAbxy OHa Aerne 
Bcero noAAaeTca aHaAHTHuecKOMy HCCAeAOBaHHio 6e3 
pHAa AonymeHHft, a TenAOBoe cocTOHHHe o6pa3ua mo- 
>xeT 6biTb onpeAeAeHO npn HefioAbiuoM KOAHnecTBe to- 
qex H3MepeHHH TeMnepaTyp. Mbi H3MepaAH TeMnepa- 
Typy ueHTpa a> noBepxHOCTH rnapa. 


JlyiH rnapa paunycoM R AHcjKjiepeHUHaAbHoe ypaB- 
Henne TenAOnpOBOAHOCTH HMeeT bha: 

+ 0) 

dt \ dr* r i dr) 

rpaHHUHoe ycAOBHe npn r — R 

^ (&),-*; (la) 

\ dr jr~R X 
HauaAbHoe ycAOBHe npn / = 0 

{►=>&'. (16) 

3uecb & — H36biT0UHaH TeMnepaTypa; 
t — BpeMH ; 
r — KOopAHHaTa; 

a — K03(}Kj)HUneHT TeMnepaTyponpoBOAHOCTH; 

X — KoaiMiHUHeHT TenAOnpOBOAHOCTH; 

a — K034i(|)HUHeHT TenAonepeuaHH. 

PemeHHe 3 Toro ypasHeHua HMeeTca b KHHre 

T. Tep 6 epa h C. Opxa. 

PaccMOTpHM AHiiib KOHenHbie pe 3 yAbTaTbi penie- 
hhh b CAynae BHe3annoro H3MeHeHna TeMnepaTypw 
cpeAbi. 

OyHKuna TeMnepaTypHoro noAH 6yA£T HMeTb Ta- 
KOH BHA" 


& y 2 sin CQS e 
^ — sin cos 
k=l 


3 at sin ( V* | 

\ k RI 


, ( 2 ) 


n h R, n k 


J 1 .AH onpeAeAeHHH TeMnepaTypbi b ueHTpe rnapa 
noaaraeM b ypaBHeHHH (2) r = 0. TorAa 

oo 2 at 

& = yV 2 sin ^-^ C0S ^ g - Vft < (3) 

“ ^ v ft -sinv A cosv A 

ft-i 

riouaraa r — R, h3xoahm TeMnepaTypy Ha nosepx- 
hocth inapa 

00 2 — 

& _ 2 sin ^- v fe cosv ^ sm > (4) 

n0B ^ — sinv^cosv^ 

A*! 
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M 3 ypaBHeHHii (3) h (4) cAeAyex, hto HckoMaa 
4)yHKU,Hs 33BHCHT ot doAbmoro HHCAa nepeMeHHbix. 
OAHairo, Kate noKa3biBaeT aHaAH3 , sth nepeMeHHbie 
mojkho crpynnupoBaib b A^a 6e3pa3MepHbix kom- 
nAenca: 

— = hR = Bi (KpHTepHft Bho), 

X 

= Fo (KpuTepuft <Fypbe). 

R 2 


BCnoMoraie^bHHH rpatjpuK 33 b hchmocth oTHOcHTeAb- 
Hoft TeMnepaiypbi n,eHTpa ~ h noBepxHOCTH mapa 

^noR 

— 7 - OT BpeMeHH OX^aHAeHHH. 

O' 

no rpacpmcy ycTaHaBAHBaeTca BpeMB, b Te^eHne 
KOToporo TeMnepaTypa u,eHTpa h noBepxHOCTH paB- 
Ha, HanpHMep, 0,3; 0,4; 0,5; 0,6; 0,7 cBoero HanaAb- 
Horo 3HaAeHHH. 



Phc. 1. H3MeHeH!ie xeMnepaTypu noBepxHOCTH mapa Kai< cfiyHKUHii hx h Wat 


TaKHM o6pa30M, pemeHHe OTHOCHTeAbHO 6e3pas- 
MepHoft TeMnepaTypu — aBAflexca cpyHKAnefl AQyx 
KpHrepHeB 

— = O (Bi, Fo). (5) 

3to pemeHHe AaHO b BHAe rpatpHKOB. 
npH ox;ia*AeHHH mapa n3MepaeTca xeMnepaiypa 
ero ueHTpa h noBepxHOCTH. Ha ocHOBe 9 thx ash- 
hhx CTpoHTca rpacpHK 33BHCHM0CTH TeMnepaTypbi 
u,eHTpa h noBepxHOCTH mapa ot BpeMeHH, a 3ateM 


no pHC. 1 H 2 naXOAHTCH 3aBHCHMOCTb OT flX, 

^noB 

{x Ha rpaqjHKax cootb eTCTByeT R b TexcTe) Wat.. 
h Wat a0B A-aa pa3 ahhhhx 3HaneHHfl — h n 

no rpacpHKaM 33 BHchmocth : tjL - ot hx, h?at n h 


u npB 


h 2 at nm HaxoAHTca 3HaAeHna hx, h 2 af lx h h 2 at , 


noAyveHHOro b onbiTe 3HaveHHH — a - 

‘noB 

Wat., at„ 

TeabHO H ^=—5. 

(hx)* x * 


nos A -3 a 

CAeAOBa- 
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3Haa pa3Mep mapa h BpeMa oxAaacAeHHa ero ,zio CpHKexHpoBaHHH) ; ropauHii cnaft Apyroft xepMonapbi 
flaHHofi TeMnepaTypti, noACHHXbmaeM 3HaaeHHe K03(p- 3aKpenAaexca cfioxy iuapa b HePoAbinoft 6opo3AKe, 
(pHiuieHTa TeMnepaiyponpoBOAHOCTH, cooxBexcTByioinee BpoBeHb c ero noBepxHOCTbio, npn noMomn onieynop- 
ASHHOMy HHTepBaAy xeMnepaxyp. npuHHMaeM, uxo a hoh 3aMa3KH. TepMonapbi BbinoAHeHbi H3 nAaxHHOBoft 
cooTBeTCTByeT TeMnepaType, cpeAHeft Mea<Ay TeMnepa- h nAaxKHopoAHeBofi npoBOAOKii AnaMexpOM 0,15 mm. 
xypoft Bepxneft n Hnxmefi neaeft (cm. HHare) . XoAOAHbie cnau TepMonap noMem,eHbi b cocyA A^io- 

CxeMa ycTaHOBKH aah onpeAeAeHHH K03cp(pHUHeHxa apa, 3anoAHeHHbift boaoh xeMnepaxypoft 20°, h uepe3 
TeMnepaTyponpoBOAHocTH- H3o6pa>KeHa Ha puc. 3. Ha nepeKAiouaxeAb coeAHHaioxca c noxeHAHOMexpoM. 



HxoPbi npeAOTBparaTb nonaAaHHe 
KHCAOpOAa B03Ayxa Uepe3 OXKpbl- 
Xblft KOHeU Tpy6bl BepXHeft SAeKTpO- 
neuu, npHMeHHiOT BcnoMoraxeAb- 
Hyio yfoAbHyio SAeKxponeab aah 
CBH 3biBaHHH KHCAopoAa, noMemae- 
Myio B BepXHIOIO HaCTb KBapAeBOH 
TpydKH. yroAbHbie rnapw HarpeBa- 
IOXCH H OXAa>KAaiOTCH B TOKe a30Ta, 
npoxoAamero aepe3 ycTanOBKy c no- 

CXOHHHOH CKOpOCTblO. 

A30T H 3 PaAAOHa, npeABapHieAb- 
HO OHHmeHHblH OT CAeAOB KHCAO- 
pOAa, AeyoKHCH yrAepoAa h BAara, 
noAaeTca b neab. Bch cucTeMa npo- 
AyBaeTca a30T0M nepeA HaaaAOM 
onbiTa b TeueHHe noAyaaca h 3a- 
TeM Ha npoTHHceHHH Bcero onbua. 
rioCAe 3anOAHeHHH CHCTeMbl HH- 
cthm a30T0M, BKAiouaioT HarpeB 
BepxHeft h HHjKHeft neaeft. TeMne- 
paTypa b BepxHeft nean aoajkh 3 
6biTb Ha 100 — 200° Bbime, aeM b 


Phc. 3. CxeMa ycTaHOBKH aaa onpeAejiemiH KOs^KpHiuieHTa TeMnepaTyponpoBOA- 
hocth yrjiett npu HarpenaHHii 

1 — KBapueBan TpyCica; 2 — Bepxnsisi ne'ib; 3 — hh^khsih r.eMb; 4 — ncnbiTbiBaeMbift MaTepnaJi; 
3 — £Be TepMonapbi; 6 — rpacl)HTOBan nenb; 7 — nojvbeMKbifi MexaHH3M; 8 — cocya Aioapa; 
9 — TepMonapa iiKHCHeft iichh; 10 — TepMonapa Bepxneii neun; 11 — perHCTpHpyiomHfl noreH- 
Uhomctp; 12 — ncpenociibift noTeHijHOMeTp; 13 — KOhraKTKbift ra.ibBanoMeTp; 14 — Tpy6uaTasi 
neub; 15 — raJibBanoMCTp c TepMonapoft; 16 — iiepeKjnoHaTejib 


HHHCHeft. lloCAe AOCTHJKeHHH 33AaH- 
hoh xeMnepaxypbi (co cKopocxbio 
20° b MHHyxy ) b BepxHeft neau 
npexpamaiox HarpeBaHHe iuapa h 
B biAepA<HBaiox ero b revenue aaca 
npu nocxonHHOfi xeMnepaxype. 


KBapueBoft xpypKe AHaMexpoM 40 mm naMoxaHbi ABe 
3 AeKxpoo 6 MOXKH, paPoxaromne caMoexoaxeAbHo h co- 
cxaBAHK)iu,He KaK 6 bi oxAeAbHbie nean. B BepxHeft neau 
xeMnepaxypa noBbimaexcfl paBHOMepHO co cKopocxbio 
20° b MHHyxy h peryAHpyexcn npu noMomu aBxoxpaHC- 
^opMaxopa. Ha opMOXKe neHH 3aKpenAHexca nAaxHHO- 
nAaxHHOpoAneBaa xepMonapa, coeAHHeHHaa c noxeH- 
AKOMexpOM. npH aBXOMaXHHeCKOM BKAIOHeHHH H BblK- 
AioueHHH xoKa, npoxoAaurero no opMOXKe neun, xeMne- 
paxypa paBHOMepHO noBbiuiaexca h BbiAepjKHBaexcn b 
xeueHHe 3 aAaHHoro BpeMeHH. h 36 aioa 6 hhh 3a ox- 

AajKABHHeM iuapa b ycAOBHax nocxoHHHoft xeMnepa- 
xypbi OKpy>Karoiii.eH cpeAbi CKB03b npoPny b ueHxpe 
HH>KHeii neHH ycxaHaBAHBaexca nAaxiiHO-nAaxHHopoAH- 
eoaa xepMonapa. TepMonapa npHcoeA»HHexca k koh- 
xaKXHOMy raAbBaHOMexpy KT-3, npu noMomu Koxoporo 
uepe 3 Ka>KAbie 15 ceK. npoH3BOAHxca aBxoMaxHuecKoe 
BKAIOAeHHe H BblKAIOHCHHe XOKa B neHH, B 33BKCHMO- 
cxh ox xeMnepaxypbi. SACKxponeuH 33KpenAHioxcH Ha 
MexaAAHuecKOH cxaHHHe h ycxaHaBAHBaioxcH 11 a Hy>K- 
HOH Bbicoxe CHCXeMOi-I PAOKOB. yrOAbHblH map BbipaB- 
HHBaexca XOHHO no OCH KBapueBOH xpy 6 KH h noABe- 
uiHBaexcH b onpeAeAeHHOM Mecxe, Ha AByx xepMona- 
pax, yKpenAeHHbix Ha cxaHHHe. TeMnepaxypa b ueHTpe 
i[. Ha noBepxHocxH mapa H3Mepaexca npu noMomu xepj 
Monap: ropauHH cnaft oahoh H3 hhx b cpapcpopoBofi 
AByXK3HaAbHOH COAOMKe AHaMexpOM 1 MM bboahxch 
AO ueHxpa mapa uepe3 KaHaA (o6pa30BaHHbifl npn 


K sxoMy BpeMeHH xeMnepaxypa b HHJKHeii neun ycxa- 
HaBAHBaexcH na nocxoaHHOM ypoBHe. 3axeM bcio ch- 
cxeMy noAHHMaiox Ha map xhkhm o6pa30M, uxo6bi 
nOCAeAHHH OK33aACH B CpeAHeft HaCT'H HHHCHeft neHH. 
nocKOAbKy xeMnepaxypa b HH>KHeH nenu HH>Ke, ueM 
b BepxHeft, map iiauHHaex hhxchchbho oxAarKAaxbca 
b cpeAe c nocxoHHHOH xeMnepaxypoii. H3MeHeHHe bo 
BpeMeim xeMnepaxypbi peHxpa h noBepxHocxH mapa 
3anncbiBaexcH npu noMom,H perHcxpnpyiomero noxen- 
UHOMexpa. Ho oKOHuaHHii nepBoro onbixa cncxeMa ne- 
neH onycKaexcH, map nonaAaex b 30Hy BepxHeft neun 
(b nepBOHanaAbHoe noAo>KeHHe) h bhobb HarpeBaexca. 
3xo Aaex B03M0HCH0cxb npoBecxH paA onbixoB c oahhm 
h xeM >kc o6pa3AOM npu oahoh h xoh me xeMnepaxype. 

OnncaHHaa MexoAHKa MOJKex 6bixb HcnoAb30BaHa h 
npu HarpeBe o6pa3iroB c cooxBexcxByiomHM H3MeHe- 
HHeM b pacuexHbix cpopMyAax. 

noKaa<eM Ha npHMepe MexoAHKy noAcuexa Koacp- 
4)HUHeHxa xeMnepaxyponpoBOAHocxH Ha ochobc pe3yAb- 
xaxoB SKcnepiiMeHxa. 

B KaaecxBe npiiMepa B03bMeM onpeAeAeHHe xeMiie- 
paxyponpOBOAHOCXH noAMOCKOBHoro yrAa npu 300°. Ha 
ocHOBe onbixoB 6 ma nocxpoeH rpacpHK oxAaa^AeHHa no- 
BepxHocxH a ueHxpa mapa (pnc. 4). no HecKOAbKHM 
npoH3BOAbHbiM xeMnepaxypaM, B3axbiM na rpacpHKe, 
cocxaBAeHa xapAHira 33bhchmocxh oxnocHxeAbHoft xeM- 
nepaxypbi ueHxpa h noBepxHocxH mapa ox BpeMeHH 
oxAa>KAeHHH (xa6A. 1). 
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Cxeiwa noflcqeia KoatjHpHUHeHTa TeMneparyponpoBoaHocTH 


0 - ft 

K 

0 — ft 

noB K 
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* 

i, cei<. 

OlOB 

i noB 

hR 
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^nOB 

% 


V 

M 2 \nac j 

a no& 

M 9 \HOC 
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0,3 
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86 

2,16 

1,71 

1,28 

0,62 

0,4383 

0,2123 

5,83. 10— 4 

5,91 . 10~ 4 


0,4 

151 

53 

2,85 

1,94 

1,33 

0,464 

0,3537 

0,1234 

5,80.1 0— 4 

5,76. 10— 4 


0,5 

120 

32 

3,75 

2,10 

1,22 

0,32 

0,2766 

0,0725 

5,70. 10— 4 

5,61 . 10“ 4 

5,68. 10“ 4 

0,6 

95 

19 

5,0 

2.12 

0,98 

0,19 

0,2182 

0,0423 

5,69. 10- 4 

5,10. 10~ 4 


0,7 

73 

11 

6,64 

1,92 

0,62 

0,094 

0,1680 

0,0254 

5,70. IQ" 4 

5,72. 10 -4 



Ha ocHOBe 3 thx Aamibix nocrpoeH BcnoMoraTembHbift 
r.pa(})HK (pnc. 5), no KOTopoMy aah Kaxyioro 3HaneHH5i 
OTHocuTejibHOH TeMnepaTypu ox 0,3 ao 0,7 MoxeT 6biTb 
naflAeHo cooTBexcTByroipee snaneime BpeMeim oxjia*- 
AeHHH peaxpa h nonepxHoc™ mapa. 


rio rpacj?HKy 3ai3HCHM0CTH - ,l - ot hR, h 2 at n , h 2 at n0B , 

‘noB 

cooTBeTCTBy RDipsMy 0TH0CHTe^bH0fi TeMnepaType 0,7 
(pnc. 5), HaxoAHTCfl 3HaqeHHe hR — 1,92, h 2 at — 
- 0,62 h h 2 at nm - 0 ,094. OTCioAa no^iynaeTCH 



Phc. 4. 3auncHM0CTb TeMriepaTypbi ueHTpa n no- 
nepxHOCTH uiapa ot upeMeHH oxaa>KAeHHfl 

Xlyifl KaxtAoro 3HaqeHna cmiocHTeAbHOH xeMnepa- 
Typbi onpeAe^ieno.OTHOiueHHe BpeMeHH (b cexyHAax) 
oxxa>KAGHHH ueHTpa k BpeMenH oxuax<AeHHa no- 

BepxnocTH mapa --- u — . J\jih oxnocHTeubHOH TeMne- 

*ncm 

paTypbi 0,7 b AaHHbix oiibrrax OTHomeHne ^- = 6,64. 

^noB 



Phc. 5. BcnoMoraTejibHHH rpatpuit ujih onpeuejieHHH 
fipsMCHH oxjiaffiAeinifl aeHTsia n noBepxHoc™ mapa 


h 2 at a 

(hR ) 2 


0,1680 


h 2 ot n 0B 

(hR 2 ) 


0,0254. 


Kosc|)<j)HUHeHT TeMne pa TyponpoBOAH oct h 


a = 


//-3600 


k, M 2 jmc, 


rue k : 


(hR) 2 ’ 


R — paAHyc mapa nocAe onhrra , mm; 
t — BpeMH, cex. 



B uaHHOM CAyuae /? = 8,3 mm. 

HoACTaBAHH b ypaBaeHne (6) Becb pnu 3HauenHH 
k, R u t, paccuHTbmaeM a a h a n0B a^h Bcex 3Haue- 
hhA OTHocm'e AbHbix TeMnepaTyp h, b3hb cpeAHee 
apH(J)Me™uecKoe H3 hhx, h3xoahm: 


a = 5,68 • 1 0~ 4 M 2 / i iac. 
CxeMa noAcueTa npHBeAeua b xaSu. 1. 



Phc. 6. 3aBHCHMOCTb K03(p(j)nUHeHTa TeMnepa- 
TyponpoBOflHocTH no/urocKOBHOro yrjia ot TeM- 
nepaTypu 


Ha pnc. 6 . npHBeAeHbi pe 3 yAbTa™ onpeAemeHHH no 
BbimeonucaHHofi M'eTOAHKe K03(})c[)HUHeHTa TeMnepaTy- 
ponpoBOAHocTH noAMocKOBi-ioro 6 yporo yrjm. JXjih cpaB- 
HeHHH npHBeAeHbi 3HaneHHH TeMnepaTyponpoBOAHOcm 
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Toro >xe yrAH, cooTBeTCTByiomne CAynaio npeABapm 
reJibHoro HarpeBa o6pa3UOB h npoBeAeHHH onbtTOB npn 
KOMH3THOH TeMneparype no nepBOMy MCTOAy peryAHp- 
Horo peJKHMa. 

B HHTspBajie TeMnepaTyp ao 200° 3HaHemiH K03c[n{m- 
uneHTa TeMnepaTyponpoBOAHOcra, onpeAeneHHbie no 


ofien-M MeTOAHKaM, npaKTiweCKH coBnanaioT. OAHaxo 
npn AaJibHeHineM noBbimeHHKt TeMnepaTypbi Bee donbine 
cKa3bmaeTCH TenAooTAana H3AyneHHeM b nopax h bo3- 
pacTaeT pa3Hnu.a Mencuy 3HaneHHHMH a , onpeA&aeHHbi- 
mh no onncaHHon mctoahkc » nocjie oxAaiKAeHHH 
o6pa3uoB. 


OcyiueHHe yrojibHbix mcctopokachhA aah noA3eMHOM 

ra3H(j)HKau,HH 

H. E. <PHCEHKO 

BHHHFlofl 3 eMra 3 


n O/I,3EMHAH ra3H(J)HKairHH yrjiefl ocymecT- 
BJineTCH b nacToamee BpeMH b cpaBHmeJibHO 
npocTbix rnAporeoJiorHHecKHx yCAOBHHX. OAHaxo onbiT 
noA3eMHoft ra3H4)HKauHH yrjieft noi<a3biBaeT, hto b 
6oJibinnHCTBe cAynaeB HeodxoAHMbi npeABapHTeubHbin 
h sKcnjiyaTaunoHHbiH ApeHa>K ynacTKOB decmaxTHbix 
ra3oreHepaTopoB. 

rioA3eMHbie boah Aa>Ke cAa6o odBOAHeHHbix MecTO- 
po>KAeHHH JIoHdacca h Mocdacca OKa3bmaioT oipn- 
uaTejibHoe BAHHHHe Ha riponecc Firy. Tax npHTOKH 
boah b noAseMHbie ra3oreHepaiopbi JlHcmiaHCKOH 
CT3HIXHH «rioA3eMra3» 6oAee 10 — 15 M 3 lnac Kpafme 
ycAOJKHHJiH nponecc ra3nc})HKauHHi KaMeHHoro yrAH n 
HepeAKo Bbi3biB3AH noAiioe paccTpoficTBO ero (ra30- 
reHepaTopbt Ns 10, 14, 15 h onbmibifi Ns 3). AHano- 
rHHHbie ABAeHHH HMeAH MecTo npn ra3H(f)w<aii,HH 6y- 
pbix yrAeft Ha ra3oreHepaTope Ns 5 a IIoamockobhoh 
CT aHUHH «noA3eMra3», pacnoAOHteHHOM b 30He baii- 
HHHH HanopHbIX BOA ynHHCKHX H3BeCTHHKOB. 

B CBH3H C 3THM, OAHOft H3 OCHOBHbIX 3aAaH nOA' 
3eMHOH r33HCj)HKaU,HH Ha CerOAHH HBAHeTCH H3bICK3HHe 
MeTOAOB ocymeHHH noA3eMHbix ra3orenepaTopoB, otah- 
qaiOU],HXCH HanSoAbUIHM TeXHHKO-SKOHOMHHeCKK'M 
(jjeKTOM. PeuieHHe stoh 3aAanH cbh33ho c doAbinHMH 
TpyAHOCTHMH, TaK IOK yCAOBHH OcyineHHH npn nOA3CM- 
hoh ra 3 Ht})HKauHKi yrnn 6oAee cnowHbie, neM npn pa3- 
padoTKe ero maxTHbiM cnocodoM. 

fleflcTBHTeAbHO, npH maxTHOH*pa3pa6oTf<e yrAH, Aa- 
>Ke B cAOJKHbix rHAporeoAorHnecKHX ycAOBHax, xpoMe 
cnennaAbHoro ApeHaxca BecbMa cymecTBeHHyio poAb 
b ocymeHHH inaxTHoro noAH npnodpeTaioT odbumo ca- 
mh ropHbie BbipaSoTKH KaK noAroTOBHTeAbHbie, Tax h 
OAKCTH bie. JI,aAee npn ocynieHHH nopoA co cnadoH 
BOAOoTAaneH (THna HaAyroAbHbix necKOB Mocdacca) 
HaAHHHe ropribix BbipadOTOK n03B0AHeT IHHpOKO npn- 
MeHHTb T3KHe BecbMa 3Cjj(|)eKTIIBHbie H HeAOporOCTOH- 
mne ApeHajKHbie ycTpoftcTBa, nax 3a6nBHbie cjmnbTpbi. 

n P n CTpoHTeAbCTBe JKe fiecuiaxTHbix ra3oreHepaTO- 
poB aah noA3SMHoft ra3H(j)HKaniiH npHMeHeHne niTei<- 
(JiHAbTpoB coBepuieHHo HCKAioHeHO. Cym,ecTBeHHoe 
BAHHHHe Ha ocyuieHHe noA3eMHbix ra 3 oreHepaiopoB 
OKa3bIBaiOT TaKHe nOCTOHHHbie CnyTHHKH nOA3eMHOH 
ra3H$Hi<auHH Kai< BbicoKHe TeMnepaTypbi h bhcokhc 
H36biT0HHbie AaBAeHHH, Tpedyroinne npHMeHeHHH cne- 
UHaAbHoro HacocHoro odopyAOBaHHH h Apyrnx Mepo- 
npHHTHfi. 
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B TO >KO BpeMH HO HCKAIOHeHO H nOAOJKHTeAbHOe 
bahhhho H36biTOHHoro AaBAeHHH b noA3eMHbix ra3ore- 
HepaTopax Ha ApeHa>K. OAHano ocodeHHOCTH stoto hb- 
AeHHH H ero poAb B 6opb6e C nOA3eMHbIMH BOAaMH 
npn noAseMHOH ra3H3HKauHH HyxKAaioTCH em,e b cne- 
UHaAbHOM H3yHeHHH. 

3AAAMH H METOAbl rHAPOrEOJIOrHHECKHX 
HCCJ1EAOBAHHH 

CnenHtj)HHHOCTb MeTOAa noA3eMHon ra3H(f)HKan,HH yr- 
Aeii Tpe6yeT He TOAbKO petueHHH BonpocoB o bo3Moh<' 
hocth npHMeHeHHH cymecTByioiuHx y>Ke b npaKTHKe 
ocyineHHH cnoco6on Apena>Ka, ho h, rAaBHbiM o6pa30M, 

H3bICK3HHH HOBbIX, 6ojiee SKOHOMHHHblX B yCAOBHHX 

nry, MeTOAOB ocyineHHH. 

CymecTBennoe 3HaneHHe npn stom HMeeT pemenne 
BonpocoB o CTeneHH h neAecoo6pa3HOCTH ocyineHHH 
ra3oreHepaTopoB, a TaKHce onpeAeneHne onTHMaAbHbix 
yCAOBHH OCyUieHHH B 3aBHCHMOCTH OT KOHKpeTHOH rop- 
HoreoAorHHecKofi h rHAporeoAorHnecKOH oScTaHOBKH h 
KOHCT pyKTHBiibix ocoSeHHocTefi ra3oreHepaTopa. ripn 
3TOM HeoSxOAHMO HCXOAHTb H3 COoSpaXKeHHH He TOAbKO 
3KOHOMHKH, HO 11 B03MO>KHOrO yxyAmeHHH yCAOBHH 
noA3eMHoii ra3ncj)HKauiiH (yBeAHneHHe yTenex ra3a 
h Ap.). 

B cbh 3 H c nocTaBAeHHbiMH Bbime 3aAanaMH rnApo- 
reoAornnecKOH AaOopaTopneH BHHHF[oA3eMra3a b Ha- 
CTOHm.ee BpeMH npoBOAHTCH pa6oTbi b Tpex ochobhhx 
H anpaBAeriHHx: 

1 ) HcnbiTaHiie H3BecTHbix b npaKTHKe ocymeHHH cno- 
co6ob ApeHanca noA3eMHbix boa; 

2) pa3pa6oTKa hobhx mctoaob ocymeHHH npHMeHH- 
TeAbHO k ycAOBHHM noA3eMHOH ra3H4)HKauHH; 

3) onpeAeAeHHe onTHMaAbHbix yCAOBHH o6boahchho- 
cth aah noA3eMHoft ra3H(pHKau,HH yrAefl. 

HcnblTaHlIH H3BeCTHbIX B npaKTHKe 
cnocoSoB ocymeHHH c neAbio BbiHBAeHHH B03- 
MOJKHOCTeH npHMeHeHHH HX B yCAOBHHX nOA3eMHOH ra- 
3H(j)HKaUHH o6bIHHO npOBOAHTCH B T3K0H nOCAeAOBa- 
TeAbHOCTH. B nepiIOA CTpOHTeAbCTBa 3anpOeKTHpOB3H- 
HOH ApSHajKHOH yCT3HOBKH yTOHHHeTCH reOAOTHieCKHH 
pa3pe3 h rHAporeoAornnecKHe yCAOBHH yqacTKa onbiT- 
hoto SecmaxTHoro ra3oreHepaTopa. OdopyAyeTCH cra- 
AHOHapHaH CeTb H OCymeCTBAHIOTCH HadAIOAeHHH 3a 
eCTeCTBeHHbIM pe>KHMOM nOA3eMHbIX BOA OCHOBHbIX BO- 
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POHOCHbIX ropH 30 HTOB, a XaiOKe 3 a H 3 MeiieiIHeM ero 
b npopecce ApenajKa h rioA 3 eMHofi ra 3 H(j)HKapHH. Pe- 
3 yAbTaXbI pGJKHMHbIX IiadAIOAeHHH COnOCTaBJIHKDTCH c 
noKa 3 aTejiHMH TexuoAornHecKoro npopecca h AamibiMH 
o c^BnaceHHH ropHbix nopoA h pemaeTca Bonpoc 06 
3 (}) 4 )eKTHBHOCTn HcnbixyeMoro Apenama h peAecoodpas- 
hocth npHMeneHHH ero b Aamibix ropnoreoAorHHecKHx 
h ruAporeojiormecKHX ycAOBHnx. 

a 3 paspafioTKH ii o b u x c n o c o 6 o b ocy- 
meHHB npOBOAHTca TeoperaaecKHe h SKcnepHMenxaAb- 
Hbie HCCJieAOBaHHH npHTOKOB nOA 3 eMHbIX BOA K pa 3 JIHB- 
HbiM ApenaiKHbiM cxeMaM, npeA^ojKeiiHHM AadopaTO- 
pnefi. C 3 toh nejibio HcnojibayeTCH b nacToaipee Bpeivia 
MeTOA 3 F/I,A, c. noMOipbio KOTOporo npoBepsnoxcn 
npepAaraeMbie npH 6 jiii>KeHHbie xeopexHnecKne peuieima 
no npiiTOKy boam k BepraKa./ibHhiM, HaKJioHHbiM n 
ropH 30 HTajibHbiM ApeHaM, a xaione MOAejrapyioTCH pa- 
6 otm neKOTopbix ApeHaxKHbix cxeM h oxAeAbi-ibix ysjioB 
ApeHaxKHbix ycTpoficTB b HaTypHbix ycAOBHHX. B'stom 
>K e HanpaBJieHHH noA pyicoBOACTBOM npotpeccopa 
C. B. TpoHHCKoro npoBOAHxen neKOTopbie padoxhi h 
K acjieApoH reoAomu Mockobckoxo ropHoro HHCTHxyxa. 

HapflAy C 3 XHM npOBOAHTCH HCIIblTaHHH HOBbix Ape- 
HaiKHbix cxeM B npnpoAHbix ycAOBnax. B nacTHocTH, 
pa 3 pa 6 aTbiBaeTCH Bonpoc OTararaH boah B 03 Ayxoiw! 
3 tot cnocod ocymeiiHa, no nauierviy MneHino, BecbMa 
nepCneKTHBHblH B yCAOBHHX nOA 3 eMHOH ra 3 H(|)HKaUHH, 
no Tpe 6 yeT nocTanoBKH cnemrajibHbix onbiTOB b Aa- 
oopaTopHbix ycAOBnax m iipoBeAeHHfi peAoro paAa no- 
AeBbix HcaieAOBanHH. MeTOAHKa yKaaamibix padox 
ny>KAaeTCH b cnepnaAbHofi paapadonce. 

B 0 n p o c bi o n p e a e a e n h h o n t h m a a b- 

H bl X y C A 0 B II H 0 6 B 0 A n e II HOCT H IIOA 3 eMHbIX 

raaorenepaxopoB H3y i iaioxc5i ii a m h coBMecTHo c xex- 
HOAoranecKOH AadopaTopHeft N° 1 BHHHrioAseMrasa 
h HI II AH CCCP ripn noMoipn peAoro KOMnAenca 
onbiTHbix noAeBbix padoT, ocyipecxBAneMbix b HacToa- 
mee npeMH na odBOAnennoM yqacxi<e Hoamockobhoh 
CT aHLiHH «IIoA3eMra3» no cneipiaAbno pa 3 padoxaHHoii 
MeTOAHKe. 


HEKOTOPblE PE3yjIbTATbI B bl H OJI H EH H bIX 
HCCJI EflOBAHHH 110 OCyiJUEHHK) I10,H,3EMHbIX 
BECLUAXTHblX rA30rEHEPATOPOB 


B nanaAe CBoeii AenxeAbHocTM (1953—1954 rr.) 
rHAporeoAonmecKan AadopaTopHH 3ainiMaAacb, b oc- 
hobhom, oneiiKOH cyipecxByioipnx y?Ke MexoAOB ocy- 
inenHH. Ocodoe BHHMaiine ripn otom dbiAo yAeAenc 
iimpoKo npHMeHHGMOMy b npai<THKc ocymeHna cnoco- 
6y BepTHKaAbHoro ApeHa>Ka h ycranoBAeHHio bo3mo>k 
HocTen npHMeHeHHH axoro cnocoda npn noAaeMiiofi 
ra3H(pHKauHH yrAefi. 

c 3T0H neAbio B Iipouecce CTpoHTeAbCTBa panee 
3anpoeKTnpo B aHHbix BepTHKaAbiibix ApenaaiHbix ycxa- 
HOBOK H3 ytiacTKax oiimthhx deoiaxxnbix raaorene- 
paTopoB JlHCHHaHCKOii, IIIaTCKOii, AnrpencKOH h IO>k- 
HO-AdHHCKOH CTaHUHH «HoA3eMra3» OCymeCTBAHAHCb 
onbiTHbie padoTbi no yToanemuo rnAporeoAorHnecKoro 
pa3pe3a ocyuiaeMOH toauth; bhochahcb cooTBeTCTBv- 
i H " MeHeH ™ B sanpoeKTHpoBanubie Apenamiibie 
cxcMbi (lOiKHO-AdinicKOH H AnrpeiicKOH ciaiimift «P[oa- 
3eMras») h npoBOAHAHci, onbirnwe ncnbiTanHH hx b 
pasAHHHbix ropHoreoAoni'iecKnx h rHAporeoAormie- 
CKHX yCJlOBHUX. 


^ noA3eMni 


PaecMaTpHBaa pe3yAbTaTbi ncnbiTanim b ycAOBiiax 
HI. cnocoda b e p t h k a a b n o r o a p e h a >k a 
cAeAyeT OTMeTHTb, hto iiaHdoAbuiHH HHTepec npeACTaB- 
ahiot ApeHaaoibie padoTbi, BbinoAHeHHbie npn onbiTnoft 
ra3H(pHKauHH KaiweHHbix yrAefi Ky3dacca na IOjkiio- 
AGhhckoh CTanuHn «rioA3eMra3» *. 

OcymaeMbifi yqacTOK onbimoro decmaxTHoro raao- 
renepaTopa ,Ne 2 stoh cxa nnmi npnyponeH k boctohho- 
mv KpbiAy II-TbipraHCKoro aHTHKAHHaAa, CAOJKeHHOMy 
OTAOJKeHHBMH BepxHefi nOACBHTbl BaAaXOHCKOH CBHTbl 
1 lepMCKOI O B03paCTa. JlHTOAOrHHeCKH 3Ta TOALpa Bbl- 
pa>KeHa npeiiMyiuecTBenno aAeBpoAHTaMH h aprHAAH- 
T3MH, BMemaiOmHMH CAOH neCHaHHKOB H yrOAbHble 
riAacTbi I-VIII-BHyTpeHHHe. B rHAporeoAorHHecKOM 
OTHOineHHir stot yqacTOK, kak h Bee lOiKHo-AdHHCKoe 
MecTopoiKAeHHe, xapai<TepH3yeTCH HHAHHHeM eAHHoro 
BecbMa MOipHOrO, HO AOBOAbHO HeOAHOpOAHOrO no BO- 
AOnpOHHpaeMOCTH H BOAOOdHAbHOCTH BOAOHOCHOrO ro- 
pn30HTa. OHAbTpapHOHHbie c.BOHCTBa nopoA onpeAe- 
A5IK3TCH 3HaneHH5IMH KOSIptpHriKeHTa BOAOnpOHHpae- 
mocth 0,01 0,2 M/cyr. yAeAbHbie AedHTbi KOAedAiorcH 

b npeACAax 0,125 — 1,03 m?!hcxc. HanpaBAenne ABHiKe- 
hhh noA3eMHbix boa c ioro-3anaAa Ha ceBepo-BocTOK 
OdyCAOBAeHO HaAHHIieM OCHOBHOft OdAaCTH nHT3HHH 
Ha 3anaAe h AonoAHHTeAbHbiM noAnnibiBaHHeM noA- 
3eMHbix boa Ha lore, b paftoHe BOAopa3AeAa MeiKAy 
pp. Cypiaiixa h AxTam, a TaK>Ke doAee bmcokoh cJ)HAb- 
xpapHOHHOH cnocodHOCTbio nopoA no npocxHpaiiHio h 
cyipecxBOBaHneM Ha ceBepe MecxHofi ApeHbi p. Cypxan- 
xh h rnaxxbi xpecxa KaranoBHnyroAb. 

OnbiTHaa oAHOAHHeHHan ApcHa>KnaH ycxaHOBKa 
ko hct p v kth b n o dbiAa npeAcxaBAeHa HexbipbMH Bepxn- 
KaAbHblMH BOAOnOHH3HXeAbHbIMH CKBaACHHaMH, pa3Me- 
ureHHbiMH nepes 35 — 80 m Ha ahhhh, oxcxoHHiefi Ha 
20 M HH>Ke ox nepBOHanaAbHoro KaHaAa ra3Ht|DHKauHH 
oecuiaxTHoro ra3oreH6paTopa JV 2 2. F«/iy6HHa cKBa- 
>khh 200 m, KOHeHHbin A»aMexp b odcaAKe — 12" 
(padonaH KOAOHHa xpyd, nep^opHpoBaHHan Ha bcio 
MOLUHOCX b BCKpbIXOH XOAipn) . ^AH pe>KHMHbIX HadAIO- 
A6HHH H3 19 CKBa>KHH, HpodypeHHblX Ha pa3AH l IHbie 
ropH30HXbi ocyuraeMOH xoaihh, dbiAo odopyAOBaHo 
o HadAioAaxeAbHbix cxbopob: oahii no npocxHpaHHio 
nopoA n neTbipe BKpecT npocxHpaHHH. 

OcyuiHxeAbHbie padoxbi HanaAHCb 30/XI 1955 r. h 
npoBOAHAncb b 4 oxana npn HOCAeAOBaxeAbHOM BBOAe 
b OKcnAyaxaunK) BOAonoHH3HxeAbHbix CKBamHH, odo- 
pyAOBaHHbix rAyduHHbiMH HacocaMH F1MHJI-60/150. 

EcxecxBeHHbiii rHAporeoAorHnecKHH pe>KHM yqacxxa 
B ,3X0 BpeMH 6 ma yme HecxoAbKo HapymeH Apeimpyio- 
IPHM BAHHHHeM HaKAoHHofi rnaxxbi ra3oreHepaxopa JMb 1 
na yroAbHbiii nAacT IV-BHyxpeHHHii, odycAOBHBiHHM 
odipee cHH>KeHHe ypoenn noA3eMHbix boa na ynacxKe 
decuiaxxHoro ra3oreHepaxopa N° 2 na 5—10 m. E(en- 
peccHOHnaa BopoHKa BbixanyAacb no npocxupaHHio 
nopoA npuMepHo Ha 360 m, b xo BpeMH nan paAHyc 
bahhhhh ee BKpecx npocxHpanHH nopoA He npeBbiuiaA 
160 M. 

B pesyAbxaxe MecnnHofi oxnanKH H3 nepBoii BOAono- 
HH 3 HT 6 A bHOH CKBa>KHHbI JY° 8 -Ap C n P O H 3 B O pHXeA b - 

nocxbio 30 22 m^Ihclc ypoBeHb noA3eMHbix boa na 
ynacxKe 6 ma noHiiKen Ha 30—70 m. no Mepe nocxe- 
neHiioro bboas b SKcnAyaxapnio ocxaAbHbix xpex ckbh- 


1 Paoora no onbiTHOMy ocymeHino BbinojiHeHbi ct Hava 

HbiM coTpyflHHKOM Jia6opaTop H H IO. C. UI H n O B bl M. 
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jkhh npoHcxoAHJio AaJibHefliiiee pa3Bimie Aenpeccuon- 
HOH BopoHKH. TaK, npH OAHOBpeMeHHOH pa6oTe B Te- 
qeHHe OAHOrO Mecnua Tpex BOAOnOHH3HTeAbHbIX 
CKBajKHH Ns 2-ap, 3-ap h 8-Ap c cyMMapHofi npoH3BO- 
AHTeJIbHOCTblO 20 M^jnaC paAHyC ASnpeCCHOHHOH BOpOH- 
kh no npocTHpamiK) yBeJiHHH.aca ao 500 m h BxpecT 
npocTHpaHHH AO 200 m. /locTHmyroe npn stom Max- 
cHMaJibHoe noHH>KeHHe ypoBHH noA3eMHbix boa cocTaB- 
ahao 114—118 m, TO ecTb ctoa 6 boah HaA ropH30HTOM 
po3>Knra ra3orenepaTopa ne npeBbiiuaA 22 — 18 m. Ha 
3HanHTeJibHoft (ao 55%) uacTH nAomaAH ra3oreHepa- 
TOpa ypoBeHb noA3eMHbix boa HaxoAHACH Ha 15 — 30 m 
HH>Ke noAOiiiBbi yroAbHoro njiacTa (pnc. l,a). 

0 »io3 5 



Phc. 1. 

a — npH ocyuieHHH y^acTKa inaxroft h 3 CKuawHHaMn; 6 — upa ocyiueimH 
ynacTKa uiaxToft h 4 cKBa>KHH3MH 

npn KpaTKOBpeMeHHofl paOoie (nopHAxa 12 cyrox) 
neTbipex BOAonoHH3HTeAbiibix cxBa>KHH Ns 1-AP> 2-ap> 
3-aP h 8-ap ctoji6 boah HaA ropn30HTOM po3>KHra 
chh3Hjich ao 12 — 7 m, a nAomaAb He3aTonAeHHOH vacra 
yrojibHoro njiacTa B03pocjia ao 65% (pac. 1,6) h co 
B peMeHeM, no-BHAHMOMy, yBeAHHHACH 6bi erne 6ojiee. 
OAHaxo npoAOJi>KHTb OTxanxy H3 4 oAHOBpeivieHHo pa- 
60TaromHX CXB3>KHH He npeACTaBHJIOCb B03M0JKHHM, 
Tax xax HMexxneecH Ha ct3hixhh HacocHoe o6opyAOBa- 
HHe c 6oJibuiHM HanpH>xeHHeM no3BOAHAO o6ecneuHTb 
HenpepbiBHyx) pa6ory b TeueHHe onbiTHoft ra3H4mxauHn 
jiHHib Aeyx cxBa>XHH. TeM He MeHee, noAyueHHbie y?xe 
pe3yjibT3Tbi onbiTHoro ocyuieHHH no3BOAHK)T nojiaraTb, 
hto 3anpoexTHpoBaHH3H Apena>KHaH ycTaHOBxa H3 ue- 
Tbipex BepTHxaJibHbix cxBa>KHH BnoJiHe Moxter o6ecne- 
HHTb Tpe6yeMoe BOAonoHH>xeHHe Ha stom ra3oreHepa- 
T0pe. 06 3T0M cb h AeTeJibCTBy eT , npe>KAe Bcero, tot 
cjiaxT, HTO XOTH b pa6oTe HaxoAHJiocb npeHMymecTBeH- 
HO 2 CXB3AIHHbI npH paOoneM nOHHJKeHHH ypOBHH BOAbI 
B hhx nopHAxa 150 m bmccto 3anpoeKTHpoBaHHoro 
190 m, ApeHajKHaa ycTaHOBxa no3B0AHAa cHH3HTb 
ypoBeHb noAaeMHbix boa Ha njiomaAHi ra3oreHepaTopa 
b cpeAHeM, na 125 m, noAiiocTbX) ocyuiHB yroAbHbifi 
njiacT ao ropnsoHTa +212 m. BjiaroAapH STOMy npo- 
uecc ra3Hc()Hxau,HH xaMeHHoro yrjin Ha onbiTHOM ra30- 
renepaTope Ns 2 npoTexaA HopMaAbHO h 6hji noAyueii 
ra3 c TenjioTBopHOH cnoco6HOCTbio ao 1200 kkcijiIhm . 

TaxHM o6pa30M, ycTaHOBAeHO, uto npHMeHeHHe TAy- 
OiiHHoro BepTHxaAbHoro ApeHa>xa A-aa ocyiueHHH noA- 


3 eMHbix OeciuaxTHbix ra 3 oreHepaTopoB Ha IOa<ho-A 6 hh- 
ckom MecTopoiKAeHHH, a Taioxe 6 eciuaxTHbix ra 3 oreHe- 
paTOpOB C aHaAOTHiHHblMH rOpHOreOAOTHHeCXHMH H THA- 
pOreOAOTHUeCXHMH yCAOBHHMH B HaCTOHIU.ee BpeMH 
lie TOAbxo BO3M0AceH, ho h Han6oAee HeAecoo6pa3eH. 

B 1955—1956 rr. Aa6opaTopHeii 6 hah pa3pa6oTaHbi 
npHHHHnHiaAbHO B03MO)KHbie cxeMbi ocyuieHHH HOAaeM- 
iibix OecmaxTHbix ra3oreHepaTopoB HaxAOHHbiMH cxBa- 
>KHH3MH (cn0C06 HaXAOHHOTO ApeHaAta) H T0PH30H- 
TaAbHblMH CXB3A(HHaMH, 06pa3yeMbIMH C nOMOIHblO 
6ypeHHH HAH c60HKH H Bbira30BbIBaHHH. 

C n o c o 6 HaXAOHHOTO a p e h a a< a, cymHOCTb 
xoToporo 3axAio L iaeTCH b yBeAHueHHH (JiHAbTpyioiuei'i 
noBepxHocTH, npHo6peTaeT HcxAiouHTeAbHo BaxxHoe 
3HaueHHe npH ocyiueHHH> MaAOMOiHHbix h ca36oboao- 
npOHHuaeMbix nAacTOB rana JlHcnuaHCXoro xoMnAexca 
JloH6acca. 3to noATBepJKAeHO BbinoAHeHHbiiMH b cboc 
BpeMH rHAporeoAOTHHecxHMH pacueTaMH, a Taxxce pe- 
3yAbTaT3MH nepBbIX OHUTHblX HCnbITaHHH, 3T0T0 CnO- 
C 06 a B npupOAHblX yCAOBKHX. 

TexHHXo-sxoHOMHuecxHe pacueTbi noxa3aAH, hto Han- 
OoAbHiero BHHM3HHH 3 acAy>KHBaeT Ap6H3>KHaH cxeMa, 
COCTOHIHaH H3 AByX IiaXAOHHblX AP6H3A{HbIX CXB3>KHH, 


AByX BepTHXaAbHbIX BOAOOTAHBHbIX H HeCXOAbXHX BO- 
AOnOHH 3 HTeAbHbIX BepTHXaAbHbIX CXB 3 )KHH. 

XlpeHa>KHbie HaxAOHHbie cxBa>KHHbi pa6oHHM AHa- 
MeTpoM 10 — 12 " npoxoAHTCH no yroAbHOMy nAacry 
BAOAb AByx xopoTXHx rpaHHH ra3oreHepaTopa, na pac- 
CTOHHHH 50 — -30 M OT HeTO. CxBajXHHbl 3aTAy6AHIOTCH 
Ha 40—50 m HH>xe nepBOHauaAbHoro xaHaAa ra3H(J)H- 
xaHHH. Ha 3a6oH xaa<Aoft H3 sthx cxBajxHH 6yphtch 

BepTHXaAbH3H B0A00TAHBH3H CXB35KHHa AHaMeTpOM 

, oficaflKe 6-10", Koropan oSopwe™ SlS'S, 


uQrrvrTiVT TM FT AnR -10 


jri 

BoAOOTAHBHbie CKBaJKHHbl OAHOBpeMeHHO HCnOAb3y- 
jotch A-na ApeHawa boaohochhx ropH30HTOB, pacnoAO- 
sxeHHbix Bbiiue K. HH>xe ocyuiaeMoro yroAbHoro nAacTa, 
nosTOMy xoAOHHbi oOcaAHbix Tpy6 b hhx Ha yuacTxax 
aaAeraHHH yxa3aHHbix ropH30HTOB npocTpeAHBaiOTCH 
cneunaAbHbiMH TopneAHbiMH nepiJiopaTopaMH. XlonoA- 
HHTeAbHbie BOAonoHH3HTeAbHbie cxBajKHHbi, Heo6xoAH- 
Mbie aah ocyiueHHH HaAyroAbHbix h noAyroAbHbix boao- 

HOCHblX T0pH30HT0B, 3aXAaAbIB3IOTCH 3a AHHHeH, COOT- 
BeTCTByiOIHeH 3a6oK) HaXAOHHbIX ApeHaJKHbIX CKBaACHH. 

HcnbiTaHne stoh cxeMbi ocyuieHHH b npHpoAHbix 
yCAOBHHX BbinOAHHAOCb B 1956 T. OpH 3 TOM HCnOAb- 
30B3AHCb yjxe cymecTByxuHHe HaxAOHHbie h BepTH- 
xaAbHbie cKBaxtHHbi Ha yqacTxe onbiraoro OecuiaxTHoro 
ra3oreHepaTOpa Ns 2 , pacnoAoxeHHoro Ha nAacTe 
Jl\ B lOrO-BOCTOHHOH HaCTH TeppHTOpHH JlHCHHaHCXOH 

CT3HUHH «noA 3 eMra 3 » (BOAopa 3 AeA MOXAy p. CeBep- 
Hbili JI,oHeu, h ee npasbiM npHTOxoM p. BeAeHbxou) . 


reoAoraqecxHH pa3pe3 yqacTxa xapaxTepn3yeicH 
cAeAyiouiHM CTpoeHueMt npoAyKTHBHan TOAma Kap6ona 
CBHTbl C° 2 npeACTaBAeHa B OCHOBHOM rAHHHCTHMH 
CAamiaMii, BMeiu,aioui,HMH yroAbHbie nAacTbi fn 3, rri2, 
Jl's] caoh necqaiiiixoB: m 3 SM 4 , M\Sni 2 h h3bccthh- 
— h M 4 . nepexpbiBaioTCH xaMeHHoyroAbiibie ot- 
AOJKeHHH naAeoreHOBbiMii necxaMH MomHocTbio 7— 
23 M. BoAOHOCHblMU r0piI30HTaMH HBAHIOTCH CAOH H3- 
BecTHHxoB, necxaHiixoB h yroAbHbie nAacTbi. Boaohoc- 
Hbie ropH30HTbi 6yAyaH H30AHpoB3Hbi Apyr OT Apyra 
BOAOynOpHblMH TAHHHCTblMH CAHHliaMH COAepAtaT nOA‘ 

3eMHbie BOAbi c HanopaMii ao 24 96 m. 
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OcuoBHbiMH HCToviiHKaMH odBOAneiiHH decmaxTHbix 
ra3oreHepaTopoB na njiacTe Jl l % hbahiotch HanopHbie 
Bo^bi coficTBeHHO yroAbHoro n/iacTa 11 noA3eMHHe boam 
H 3BecTHHKOB M\, KOTopbio dyAyT nocTynaTb b ra3ore- 
HepaTop nocjie odpymeHHH KpoBAH. BoAonpoHHitae- 
MocTb yrojibHoro nAacTa </7’ 8 na ashhom yaacTKe xa- 
paKTepn3yercH SHaneHHHMH KoscjjcjjHHHeHTOB cjiHAbTpa- 
Uhh 0,02 — 0,2 Ai/cyr npn moiahocth ero 0,8 — 0,9 m ; 

KOSCj)(j)HHHeHT (})HAbTpail,HH H3BeCTHHKOB nOpHAKa 

4,5 M/cyr; Moimiocrb hx 11,6 — 16,0 m. 

132-h 



Phc. 2 . On biTnaa Apenawira^ ycTaHOuica na y i iacTKe CecmaxTHOro 
raaoreHcpaiopa Ns 2 

OnbiTHaa ApenajKnaa ycxanoBKa, HcnbnaHHe KOTopoii 
npoBOAHJiocb na stom ynacxKe, H3odpa>KeHa na pnc. 2. 
KoHCTpyKTHBHo ona npeAC'raBjiena xpeMJi naKAOHHbiMH 
(ApeHajKHHMH) CKBajKnnaMH ,N1> 129 -h, 130-h, 132-h 

H XpeMH BepXHKaAbHbIMH BOAOOTAHBHbIMH CKB3>KHHa- 

MH No 525, 559, 586. 

HaKJiomibie CKBa>KHiibi npo6ypeHbt no yroAbHOMy 
njiacTy JI\ b nanpaBAenHH ero naAeHHH. Odmaa Anu- 
ria HX cooxbcxcxbciiho paeiia 201,3; 210,0; 200,7 m. 
XUiHHa padoneft qacxH cKBajKHtibi (b npeaeAax yroAb- 
Horo njiacxa), npodypeHnaa AHaMeTpoM 170 mm, co- 
cxaBJiHJia cooxnexcxBeMHO 153,8; 137,7; 149,1 m. Bepx- 
hhh Hepadonaa uacxb ci<Ba>KHiibi 3ai<penAeHa odcaAHofi 
koaohhoh xpyd 10" c neMeHxanneH saxpydnoro npocx- 
paHcxBa no MexoAy IlepKenca. BoAOOXAHBHbie Bepxn- 
xajibHbie CKBajKHiibi N<? 525, 559, 586 npodypenbi ao 
yroAbHoro axacxa c aarJiydjienneM b Hero Ha 0,15 — 
0,20 m h aaKpenjieHbi ox ycxba ao aadoa odcaAHMMH 
xpydaMH 10" c ueMeuxauHeft 3axpydHoro npocxpaHcxBa 
no yKa3aHHOMy Bbime cnocody. BepxiiKajibHbie h Ha- 

KJIOHHbie CKB3>KHHbI dblAH CdHXbt MOKAy Codofi; CKB3- 
AtHHbt JVo 130-H H 525 — C, nOMOIUblO SAeKTPOCdOHKH, 
a ocxaAbHbie — c. noMorpbio PHApaBAHuecKOH c6ohkh. 
ZBih oxKaHKH Hcno./ib30B3AHCb iuxariroBbie Hacocbi 2,5", 
CMOHXHpOBaHHbie H3 BOAOOTAHBHbIX CKBa>KHHax Hepe3 
KanajiKH xnna BypBOA-III. HadJi jOAeiimi 3 a nponeccoM 
ApeHajKa BeAHCb b BocbMH nad,/TK)Aaxe.;ibHbtx ckb3>kh- 
Hax, pa3Mem;eHHbix no nAomaAH ra3oreHepaxopa h b 
PHAG TeXHOAOrHHeCKHX CKBaJKHH. 

OnbixHbie padoxbi dbiAH Hanaxbi 15/VIII 1956 r. h 
B binoAHeHbi ao Korina roAa b cpaBHHxeAbHo HedoAb- 
moM odx>eMe H3-3a oxcyxcxBHH KanecxBenHbix rAydHH- 
hhx HacocoB, odecneHHBaiomHx HopMaAbHoe npofieAe- 
HHe OTK3HKH c. rAydiiii c.Bbiuie 120 — 150 m. 3a Been yxa- 
saHHbiH nepnoA 6km npoBeAenbi AHUib Hcnbixamia 
nepBOH OAHHOHHOH IiaKAOHHOH ApCIIbl JV<> 132-H, KOTO- 
pwe, HecMOTpH Ha saxpyAiieiinsi xexHHHecKoro nopnAKa 


h Ha Apyrne oxpHH,axeAbi-ibie ^aKxopbi, yam noAOJKH- 
xeAbHbie pe3yAbxaxbi. 

I\ HanaAy onbixHbix ncnbixaHHH naKAOHHOH Apenu 
N° 132-h rHAporeoAorHHecKKiH pe>KHM noA3eMHbix boa 
yroAbHoro nAacxa JI ! 8 6 ha pe3Ko HapymeH: dAaroAapn 
ApeHHpyiomeMy bahhhhio oxpadoxaHHoro na stom nAa- 
cre ra3oreHepaTopa N° 10 npoH30uiAO CHHJKeHHe nbe- 
30MeTpHHecKoro ypoBHH AaHnoro ropH30HTa h odpa30- 
BaAacb AOBOAbHo ycTOHHHBaa BopoHKa AenpeccHH c 
paAHycoM b ceBepo-3anaAHOM HanpaBAeHH.H doAee 
500 M. IXeHTp AenpeCCHOHHOH BOpOHKH HaXOAHACH y 
CKBa>KHHbi JVs 301 ra3oreHepaTopa Ns 10, yAaAeHHOH ot 
onbiTHoro ynacTKa Ha 150 m. 

He MeHee cymecTBeHnyio poAb b HSMeHeHHH rHApo- 
reoAorHHecKoro pe*HMa noA3eMHbix boa ototo nAacTa 
cbirpaAH npoBOAHBiuHecH na ashhom ynacTKe xoaoa- 
Hbie HcnbiTaHHH (c 10 no 1 4/VI 1 1 1956 r.), a 3 axeM, 
b npoAOA>KeHHe Bcero onbiTa, cdoftKa ckb3h<hh B03Ay- 
xom BbicoKoro a aBAeHHH. Te h Apyrne conpoBOJKAaAHCb 
narHeraHHeM B03Ayxa b yroAbHbiH nAacT noA AaBAe- 
inieM 50 — 60 aru. B pesyAbTaTe stoto boah b yroAb- 
hom njiacTe 0T>KHMaAacb, Bbi3biBaH npHpameHHe rra- 
nopoB na Been HAomaAH ynacTKa. AdcoAtoTHan bcah- 
Hnna npHpamennH nanopos A h H3MeHHAacb b 33 bhch- 

MOCTH OX pacCXOHIIHH K TOHKe n0A3 l IH B03AyHIH0r0 
AyxbH B nAacT, ot 18 (/ = 25 m) ao 6,4 m (1= 150 m). 

MarAHAHoe npeACTaBAenne o bahhhhh paccMOTpeH- 
hbix Bbime AByx cfiaKTopOB na rKAporeoAorHHecKHH 
pexci-iM noA3eMHbix boa yroAbHoro nAacTa JI\ AaeT 
npeACTaBAermaH na pnc. 3 coBMememrafl xapTa nbe3o- 
Hsorunc. 



Pna 3. CoRMemcHHasi KapTa nfce 30 H 3 orHnc ao h b npouecce 
c6ohkh (10. VIII — 14.VIII.56 r.) (yc^OBHbie o6o3Ha i ieHHa 

cm. pnc. 4) 


^ OTKaHKa BOAbI npH HcnbiTaHHH naKAOHHOH ApeHbl 
JVs 132-h npoBOAHAacb npn Tpex noHHAceHHHX ypoBHH 
b boaootahbhoh CKBaATHHe A r e 586. HandoAbuiKH sc}d- 

cjieKT BOAOnOHHKeHHH dblA AOCTIirayT npH BTOpOM 
padoneM noHHHceHHH paBHOM 53,7 m h cpeAHeM pacxoAe 
BOAOOTAHBHOH CKB3JKHHbI 15,6 MjclJT. B pe3yAbTaT6 
noAyxopaMecHHHofi oTKanKH Ha stom noHHXseHHH npo- 
H30IHAO cymecTBeHHoe CHHHceHHe nbe30MeTpHHecKoro 
ypoBHH nOA3eMHbIX BOA B BOAOHOCHOM yrOAbHOM nAa- 
ctg ,U\ h odpasoBaAacb acHMMepHHHaa BopoHKa Aen- 
peccHH C KpyTbIM IOrO-BOCTOHHblM KpblAOM H AOBOAbHO 
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no/ioniM lortKsanaAHbiM (pnc. 4). nonHweHne ypoBna 
BOflbl B UeHTpa^bHOH H3CTH paBHHJIOCb 35 — 20 m, a 
ocyixieHHaH BepXHaa uacTb yrojibHoro njiacTa JI l s co- 
CTaBJiHJia 30 m. OTKauKa boah Ha stom noHHweHHH 
6buia 3aKOHqeHa b ycJioBnax HeycTanoBHBiueroca tha- 
poreo.aorHHecKoro pe>KHMa. JtenpeccHOHHaa KpuBaa, 
cc|)opMHpoBaBmaflCH, b ochobhom, b Te’ieHHo nepBoro 
Mecaua OTKaHKH, na otom noHH>KeHHH noJiHoil CTa6n- 



-6- HoKnoHnan cx6amuna dpenan<Han — flbeoouooiuncbi do cSouku 

• Bo3oomi\a8ba(t cxftcmuHQ Bbiconun dadnenuPM 

® rudpopeu/ioeubecxan cxdamuHa (S(/-60amu! 

a ruoponabP.Kfamenbnan c*Ba>t<una Auhuu moxa 

o TexHOPOSa'iCCxcn cuSamuHO. ilbeiouopeuncbi 8 nponecce 

coouhu Bucohum daB 
neHueM (50-60amu) 

Pnc. 4. J^HHaMHHecKoe nonn>KeHne nbe30Mexpn4ecK0ft noBepx- 
hocth h nenpecciia npn onbiTHOM ocymemni HaKjioHHOft CK»a- 
jkhhoh J\T<? 132 -k ( 2-e noaowemie 1 5.VI II — 5.X — 1 956 r.) 

.'iHsamm b AajibHei-hiieM ne Aocmma, uro oO'baeiiacTCH 
0T>KaTHeM boah b njiacie B03AyXOM BbICOKOrO ASBJie- 
hhh. HajioweHiie SToro cjiaKTopa OTpnuaTejibHo cua3a- 
.riocb h na xoAe Aa-JibnenmeH OTKauKH. Tan, npn yBe- 
JiimeHHH paOouero noHHweHHH b CKBawHHe ao 69,0 m 
rraOjiioAaJiocb pe3Koe yMeHbmeHne pacxoAa boah ao 
1,68 M 3 /cyr. YKa3aHHoe HBJieHHe mo*ho oOi-hchhib 
ot>khmom boah ot ApeHbi, b pe3yjibTaTe aero Hacoc 
paOoTaji «BxojiocTyio», noAaBaa Majioe kojihucctbo bo- 
Abl C B03AyXOM (npopblBbl B03Ayxa HMeUH MeCTO Ha 
ojiHJKaiiniHx HaOJHOAaTCJibHbix cKBawiiHax). 


OAHaKo HecMoipa Ha CBoeo6pa3Hbie ycjioBHa, oipn- 
uaTeJibHo BJiHHBWHe Ha npoBeAeHHe onbiTHoro ocyrne- 
HHH, HeCMOTpa Ha MaJlbie Ae6HTbI H CpaBHHTeJIbHO ko- 
pOTKHH nepHOA OTKHHKH, 06lUee CHHWeHHe ypOBHH CJie- 
AyeT npH3HaTb AocTaroMHO 3(jicj)eKTHBHbiM. Tjiy6HHa 
o6pa30BaBLueflca npn stom AenpeccHOHHofi bopohkh 
AOCTH ivia 30 m. MaKCHMaJipHoe we CHHWeHHe ypoBHa 
npH MecaaHoft oTKauxe H3 3Toro njiacTa BepTHKajibHoft 
cKBawHHoft No 13-r/r npn paOoaeM noHHweHHH paBHOM 
89,2 m h cpeAHeM pacxoAe cKBawHHbi 48 M^/cyr co- 
CTaBJiHJio Bcero jihuib 7 m. 

CjieAyeT OTMeTHTb, UTO 3Cfa})eKT BOAOnOHHJKeHHa Ha- 
KJlOHHblMH APeHaMH MOWeT 6bITb 3HaHHTeJIbHO nOBbl- 
Luen 3a caeT hx npownra c ueJibio yBeJiuneHna ceueHHa 
ApeHbi H COOTBeTCTByiOU],erO OTJKaTHH BOAbI BO3AyX0M. 

KpoMe Toro, pe3yjibTa™ nepBbix onbiTOB noKa3ajiH, 
>ito 3a.uo>KeHHe AByx HaKJioHHbix ApeH no KpaaM ra3o- 
reHepaiopa MoweT nperpaAHTb noc.TynjieHHe boah b 
H ero co CTopoHbi Ha Becb nepHOA ero SKcnJiyaTauHH. 

TaKHM o6pa30M, cnoco6 HaKJioHHoro ApeHawa hb- 
jiaeTca Ha ceroAHa HanOojiee coBepmeHHbiM h nepcneK- 
THBHblM MeTOAOM OCyiHeHHH MaJIOMOIUHblX H CJia6oBO- 
AonpoHHuaeMbix nJiacTOB. B ycjiOBnax we noA3eMHou 
ra3K4)HKauHH, tac ywe ocbocho OypeHHe HaKJioHHbix 
CKBawHH, HMeioTca Oojibunie nepcneKTHBH a^ih pa3BH- 
raa 3Toro cnocoOa ocymeHHa OecmaxTHbix ra3oreHe- 
paTOpOB. 

HAnPABJIEHHE AAJIbHEHLUMX PAEOT 

AaJibHefluiHe paOoTbi rHAporeoJiorHaecKOH JiaSopa- 
xopHH BHHHrioA3eMra3a AOJJWHbi BecTHCb b HanpaB- 
.leHHH : 

1) 3aBepmeHHH OnHTHO-npOMbimJieHHblX HCnbITaHHH 
naKjroHHoro ApeHawa h ycoBepmencTBOBaHHa BepTH- 
KaJibnoro ApeHawa npnMeHHrejibHO k ycJioBHHM nry, 
a Taxwe BHeApeniia hx b npoMbiuuieHHOCTb; 

2) pa3BHTHH HCCJieAOBaHHH no ycraHOBJieHHio onTH- 
MaJIbHblX yCJIOBHH nOA3eMHOH ra3H4)HKaUHH o6boa- 
HeHHbix yroJibHbix MecTopowAeHHH Moc6acca h /l,Hen- 
po6acca; 

3) pa3pa6oTKH hobhx HaH6o«iee 3cJ)tj3eKTHBHbix cno- 
co6ob ocymeHHa noA3eMHbix OecuiaxTHbix ra3orene- 
paTopoB b cJiowHbix ropHoreoaorHHecKHX h rHAporeo- 
j’lOrHHeCKHX yeJIOBHHX, B TOM HHCJie H Cn0C06a OTWaTHH 
BOAbI BO3AyX0M. 


Bopb6a c npOHMKHOBeHMeivi ra30B M3 noA3eMHoro 
ra3oreHepaTOpa b ropHbie BbipaSoTKH maxTbi JNTs 1 

TpecTa CKypaTOByrojib 

JloKttt. tnexH. Hayic H. M. fJEWYK 

MaKHHH 

n O/irOTOBHTEJlbHbIE paOoTbi uiaxTbi Ns 1 Tpe- Abtop npHHHMaji yaacrae b oOcJieAOBaHHH nojiowe- 
cth CKypaTOByrojib (r. Tyjia) 6 hjih octh hobjichh, hhh Ha maxTe N« i h pa3pa6oTKe MeponpHHTHH no 
BCJieACTBiie" npoHHKHOBeHiia b maxiy ra30B H3 noA- OopbSe c npoHHKHOBeHHeM ra3a H3 noA3eMHbix ra3ore- 
3eMiioro ra3orenepaTopa (b AajibiieHuicM iiMCiiyeTca neparopOB IIoamockobhoh CTaHU.HH «noA3eMra3» b 
« onar»). iuaxry N<> 1 rpecTa CKypaTOByrojib. npoBeAeHHbie hc- 
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c/ieAoBaHHH h c/j,eJiaHiibie no hum bhboah Moryr oka- 
3aTbcn noJie3HMMH b cjiyqae CTponrejibCTBa hobhx 
cthhhhiI «rioA3eMra3» b6jih3h ot AeHCTByromnx maxT. 
Tax Kax ofi-beM ciarai orpaiinnen, to Aamibie Hexo- 
ropbix HCCJie^oBaHHH, HMeroimie MeTOAHqecKHH xapax- 
Tep, He HaniJiH orpajKeHHH b HacroHmeft CTaTbe. 

06cjie,noBaHH5i noKa3ajin, hto ra3bi npoHHKajin b bh- 
paSoTKH max™ Ns 1, no Tpem,HHaM, npope3aiomHM H3- 
BecTHHK. ^Bnx<eHHe ra30B nponcxoAHJio noA AencrBHeM 
Hanopa, noAAep>KHBaeMoro b onare. 

B xanecTBe Mepbi dopbdbi c 3ara30BaHHeM padoT 
inaxTbi N° 1 c noBepxiiocTH dypHJincb ApenajKHbie cKBa - 
JKHHbi H no hhm BbinycKajiHCb ra3bi. PacnojiojKeHne 
ApeHajKiibix CKB35KHH noKa3ano na pnc. 1. B sthx 
CKBaJKHiiax peryjiHpno 3aMepjunicb nanopbi (b mm 
PT. CT.) H 0T6npaAHCb npo6bi ra3a. AHajiH3 ra3a no 
ApeHaJKHbIM CKB3>KHHaM npOBOAHTCH B TadjI. 1. 


T a (5 .i h u a 1 


CKB . 

ilaia (1951 r.) 


CociaB ra3a b 

06T>eMHblX °/ 0 


CO , 

Oj 

CO 

H, 

CH 4 

N„ 

17 

6/1 1 

10 

3,2 

0,5 

2 

0,3 

84,0 

17 

13/11 

6,6 

9,9 

1,0 

1,5 

0,3 

80 j 7 

34 

6,11 

12,6 

4,0 

0,8 

3,3 

0,8 

82 5 

34 

13/11 

10,2 

3 ,G 

1,2 

3,3 

0,5 

81,2 

45 

6/11 

7.0 

7,8 

1,4 

8,6 

0,8 

74 ’4 

45 , 

13/11 

9,5 

2,8 

4,0 

11,8 

0,7 

71 ,2 

61 

6 / II 

11,7 

3,25 

3,15 

11,6 

0,3 

70,0 

61 

13/11 

14,0 

0,2 

2,7 

8,3 

0,5 

74,3 

73 

6 /II 

9,5 

4,5 

1,3 

8,5 

0,5 

75,7 

73 

13/11 

12,8 

0,2 

0,5 

1,5 

0 2 

84 8 

152 

14/11 

2 0 

16,5 

0,0 

0,0 

0,0 

81 

158 

6/11 

6,0 

11,4 

1,0 

1,0 

0,3 

80,3 

158 

11/11 

5,5 

14,5 

0,0 

0,0 

0.0 

80,0 

177 

6/1 1 

13,5 

0,2 

HeT 

0,2 

0,2 

85 9 

177 

13/11 

12,4 

2,1 

0,2 

0,3 

0,2 

8 4 8 

179 

13/11 

12,0 

1,8 

0,2 

2,5 

0,2 

83’ 3 

520 

6/11 

15,6 

2,6 

1,6 

9,8 

1 0 

69 4 

520 

13 /LI 

15,5 

3,5 

2,7 

6,0 

0,7 

7 U 6 

52 1 

3/11 

4,5 

13,5 

0,0 

0,0 

0,0 

82,0 

543 

6/11 

8,0 

7,0 

1,0 

4,0 

0,4 

79,6 

543 

13/11 

2,3 

13,7 

0,0 

0,0 

0,0 

84,0 

073 

6/1 1 

3,2 

3,3 

HeT 

3,5 

0,2 

89 8 

073 

6 / II 

3,2 

3,3 

0,0 

3,5 

0,2 

89,8 


no AaHHbiM TadjiHUbi bhaho , i ito no nyra ABHJKeHiisi 
ra3a k inaxTe nanopw nocTenem-io naAajin , o neivi cbh - 
AeTejibCTByeT H 3 MeHenne nx 3 HaqeHHH b c . KBa > KHHax : 
JVs 61 — 175, N° 179 — 110, JY» 34 — 30 mm pt . ct . 
OAHOBpeMeHHo c naAeHneM nanopa na 6 juoAaJiocb 3na - 
HHTejibHoe HSMenenne cocTaBa ra 3 a . flpn conocTaBJie- 


hhh aHajin 3 a ra 3 on c/ieAyer HMeTb b BHAy , bto coAep - 
JKaHHe KOMnoneiiTOB ra 30 B B ra 3 oreHepaTope dbuio 
npHMepHo: H 2 = 18; CH 4 = 2; CO=10; O 2 = 0,4; N 2 = 55 
h 6 bijio noABepjKeHO dojibinuM KOJiedaHHHM . 

Kax npaBHAo , Ha cpaBUHreJibiio HedojibmoM pac - 
croHHHH ot ra 3 orenepaTOpa 3 HaqHre«/ibHO B 03 pacTajio 
npopeHTHoe coAepaianne 0 2 b ra 3 ax , BbidpacbiBaeMbix 
H 3 CKB 3 JKHH ( CM ., HanpHMep , AaHHbie TadjI . 1 no CKB 3 - 
7 KHH 3 M N° 543, 158, 521). 3to odBHCHfleTCa npOHHKHO - 
BeHHeM B TpeiH,HHbI H 3 BeCTHHKa CJKaTOrO B 03 Ayxa , ABH - 
JKymerocn no yrjno npn po 3 >KHre naHeJieft noA AaBJie - 
HneM ot 0,5 ao 5 ar. 

FIpOHHKHOBeHHe B03AyXa B H3BeCTHHK He HMeeT Me- 
CTa TaM , rAe Mc > i<Ay nocjieAiiHM n yraeM 3 ajieraioT 
rjiHHHCTbie cjiaHpbi. HeoAHHaKOBan B03Ayxonponnn;ae- 
MOCTb caMoro iBBecTHHKa h nopoAbi, HaxoAnmeficn 


7* noti3eMra3 


Me>KA>' HHM H yi'JlCM, H»,'l>U'TYH, CJleAOBaTeAbHO, npnqii- 
HOH pa 3 AHHH 0 r 0 COAepJKaHHH KHCAOpOAa B ra 3 ax , Bbl - 
dpacbiBaeMbix H3 6./ni3j;e>xam,Hx cKBa>KHH. 



Phc. 1. PacnojioJKcHHe jpenaxcHbix CKBaiKHH, npoSypeHHbix 
oopbfibi c 3ara30BaHneM pa6ox maxTbi Ns 1 


BBHAy H 3 Jio>KeHHoro c/ieAyeT b pesyjibTaTbi anajiH 30 B 
rasa bhochtb nonpaBKH , Bbi 3 biBaeMbie BjiMfirraeM npn - 
MecH B 03 Ayxa k ra 3 aM . ,£[jih onpeAejieHHH coAepjKaHnn 
ropronHx , KOTopoe 3 aKjnonajiocb 6 bi b ra 3 e , ecjin 6 w 
B 03 Ayx lie npHcacbiBajicsi b H 3 BecTHHK , HaAo cooTBeT - 
CTByromHe pe 3 yjibTaTbi aiiajiH 30 B yMHOTKHTb Ha Bejin - 
HHHy 

20,9 — m 2 * 

CO = 

20,9 — 0 2 ’ 

rAe rti coAspjKaHne KHCAOpOAa b ra3e onara , %; 
0 2 — to 5 Ke , b ra 3 ax , BbiTeKaromnx H 3 cKBa > KHHbi . 

FlocJie BBeAeHHH yKa3aHHon nonpaBKH coAepncaHHe, 
HanpHMep, AByoKHCH yrjiepoAa b HaxoAnnrHxcH 6 jih 3 ko 
AP}t ot Apyra CKBancHHax JVs 520 h 45 OKa3HBaeTCfl, 
no AanribiM nojiyqeHnbiM 6/11, cooTBeTCTBenHO paBHbiM 
11,0 H 13,4, TO eCTb djIH3KHMH Me>KAy CodOH , BMeCTO 

15,6 h 7,0. ’ 


* Bbmofl cjiopMyflbi onyipeH. 
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lip ii BHeceHHH yKa3aHHbix nonpaBOK 3aMeneH0, hto 
iio Mepe yAaAeHHH ot onara coAepxeaHHe psiAa ra30B 
nocTeneuHo yMenbinaeTca npn oAHOBpeMeHHOM yB&nH- 
qeHHH cojrepjKamifl a30Ta (cm., HanpiiMep, pe3yAbTaTbi 
aHajiH 30 B no cKBaacnnaM A r s 34, 45, 61, 179). CBH33HO 

-JTO C HeOAHHaKOBOH CnOCoSHOCTblO H3BeCTHHKa COpSH- 
poBaTb pa3jmqHbie ra3bi h c noBbiineHHeM stoh cnoco6- 
hocth npn yBeJinneHHH coAepxcaHim AaHHoro ra3a b 
cMecri. Tax KaK CO n C0 2 Jiynuie cop6npyKDTCH, neM 
Apvme ra3bt, to hx coAeparaHiie b ra3ax npn npnSjiH- 
>kciihh k maxTe pc3Ko naAaeT; coAepaeanne a30Ta 
BbicoKO, HO Taiv KaK oh nAOXO copgnpyeTCH, to ero 
coAepwamie b cmcch ra30B nocTenei-mo yBeAH- 
HHBaeTCH. 

O noTepn ra3a no riyTH ot oaara ao uiaxTbi cbhac- 
TeAtCTByeT TaiQKe (J>aKT npeBbimeHHH coAepwaHHH 
a30Ta b CMecn ra30B no cpaBHemno c aTMOccjiepHbiM 
(79%), b to BpeMH KaK b onare ero coAep>KaHne 6 ah3- 
ko k 55%. KoJinnecTBO copOnpoBaHHbix ra30B yBeAH- 
HHBaeTCH C. AJlUTeJIbHOCTbK) HX COnpHKOCHOBeHHH C H3* 
BecTHHKOM; neM AOAbine ohh b nyTH, TeM onacnocTb 
npoHHKHOBennn BpeAHbix ra30B b maxTy ct3hobhtch 
MeHbmen. TaKHM o6pa30M, mofibi npeAOTBparaTb npo- 
HHKHOBeniie ra30B nry H3 onara b coceAHHe 
inaxTbi, HaAO, MTo6bi paccTOJinne Mea<Ay onaroM h 
niaxToft 6buio AOCTaronno 6oAbinoe, ah6o htoOh koah- 
necTBo ra30B, nanpaBAHioiuHxcH k uiaxTe, 6biJio 
MeHbine. 

npn yBeAHneHHH paccTOfiHHH ot onara ra3Hcf)HKaHHH 
k maxTe koahhcctbo ra30B, HanpaBAfliomnxcH k inaxTe 
npn oahom h tom >Ke i-ianope, yMeHbuiaeTCH. Ho ecAH 
noA3eMHbiH ra3orenepaTop y>xe pafioTaer, yBeAHHHTb 
3to paccTOHHHe mojkho AHtub 3a cueT nepeHoca stoto 
ra3oreHepaTopa b noBoe MecTO, hto conpro^eHO co 
3HanHTeJIbHbIMH 3aTpaT3MH. 

Ha npaKTHKe npnCeraioT k ApyrriM cnocofiaM npe- 
AOXpaHeHHfl UiaXT OT npOHHKHOBeHHH B HHX BpeAHbix 
ra30B. K HHCJiy hx othocbtch: 

npoTHBOHanop; 

CTOKH (ApeHaJKHbie CKBa>KHHbl); 

HCTOHHHKH (cKB3>KHHbI AA5I nOA3HH B03Ayxa). 


npoTHBOHanop 

Aoktop TexHHnecKHx HayK B. H. BopoHHH npeA- 
AO>KHA nOBbICHTb B IHaXTe KOMnpeCCHIO BeHTHAHUHOH- 
HOH CTpyH C 30 AO 300 MM BOA- CT. H C03AaTb TaKHM 
o6pa30M npoTHBonanop ra3aM, ycrpeMAjnomHMCH b 
B bIpa6oTKH UiaxTbi, A A 51 Hero npeAAO>KHA yCTaHOBHTb 
Ha uiaxTe BbicoKOHanopHbin bchthahtop. 

OcHOBHbie HeAocTarKH 3Toro MeTOAa' cAeAyiomHe: 

1. Kax noKa3aAH Ha6AioAeHHH pHAa HccAeAOBaTe- 

AeH, He6oAbUIOH OTHOCHTeAbHblH npoTHBOHanop CAaSo 
coxpamaeT koahhcctbo ra30B, npoTeKaiomHx noA Aeft- 
CTBHeM BbicoKoro Hanopa. 

JXjw. npoBepKH stoto npeAAOJKeHHH 6bma nocrpoeHa 
MOAeAb, noKa3aBinaH, hto coKpameHHe KOAHHeerea 
ripHTeKaiomux H3 onara b maxTy ra30B npHMepHO pan- 
ho oTHomeHHio npoTHBOHanopa k Hanopy Ha KpoMKe 
orHeBoro 3a6on. Tax Kate yKa3aiiHbiH Hanop Ha rpaHHue 
onara (b 6 ah 3 h oraeBoro 3a6oa) 6 ha 6 ah 30 k k 3000 3m 
boa. ct., to noBbimeHne Hanopa BeHTHAHHHOHHOH CTpyH 
b6ah3h MecTa nocTynAeHHn ra30 B b uiaxTHbie Bbipa- 
OOTKH npHMepHO Ha 200 MM MOrAO COKpaTHTb KOAHHe- 
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ctbo yKa 3 aHHbix ra30B na — — -10 = 7%, to ecTb co- 

3000 

BepmeHHo HeAOCTaTorao. 

2. 3H8HHTeAbHoe noBbiineHne Hanopa BeHTHAHUHOH- 
hoh CTpyn npHBOAHT k yBCAHHCHHio yTeneK B03Ayxa Ha 
noBepxHOCTb nepe3 Tpeiunubi b nopOAax, noBbiinaa tcm 
caMbiM onacHocTb caMOB03ropanH5i yrAH b Bbipa6oTaH- 
hom npocTpaHCTBe; k HaKonAeHHio BpeAHbix ra30B b 
B bipaSoTaHHOM n p o CTp a h ctb e, KOTopwe npn o6pyinenHH 
KpOBAH MOryT npOHHKHyTb B IHaXTHbie BblpafiOTKH; 
k HaKonAeHHio BpeAHbix ra30B b KapcTax; hto npeA- 
craBAHeT onacHocTb b cAynae nepeceneHHH pafioTaMH 
uiaxTbi TpeiAHH, coeAHHaioinnx 3th pa6ora c Kap- 
CT3MH. 

TaKHM o6pa30M, npoTHBOHanop HapaAy c MaAofi 
3C{K))eKTHBHOCTbIO MO>KeT C03AaTb AOnOAHHTeAbHbie 
onacHOCTH b uiaxTe h b ycAOBHax TyAbCKOH craHAHH 
«noA3eMra3» yAOBAeTBopHTeAbHbix pe3yAbTaTOB AaTb 
He Mo>KeT. 

Ctokh 

B KanecTBe CTOKa nepBOHanaAbHO ncnoAb30BaAacb 
TOAbKO CKBajKHHa J\T° 520. 3HaHHTeAbHOe CHHH<eHHe KO- 
AnnecTBa BpeAHbix ra30B, npoHHKaiouj,Hx b uiaxTy b pe- 
3yAbTaTe BbinycKa ra30B b aTMoccjiepy nepea 3Ty ckb3- 
>KHHy, He HMeAo MecTa. HaSAiOAeHHHMH 6hao ycTaHOB- 
AeHO, HTO no 3TOH CKBaJKHHe BbinyCKaAOCb ra30B OKOAO 
55 000 M 3 /cyT. npH6AH>KeHHbie noAcneTbi, npoBeAeH- 
Hbie npn o6pa6oTKe pe3yAbTaTOB h36aioaghhh, noKa- 
33ah, hto b pafloH ceBepHbix pa6oT maXTbl JSTs 1 AO 
HanaAa Bbinycxa ra30B nepe3 yKa3annyio cKBawHHy 
npoHHKaAO ra30B okoao 5000 M 3 /cyr. 

B pe3yAbTaTe Bbinycxa ra30B nepea CKBajKHHy 
A p 9 520 KOAHnecTBo nocTynaBiiiHx b maxTy ra30B co- 
KpaTHAocb TOAbKO Ha 1500 M 3 /cyT., npn stom koh- 
ueHTpau,HH BOAopoAa b ra3e yMeHbiuHAacb npn6AH3H- 
TeAbHo c 3,3 ao 2,7%. 

B ueABx 6opb6bi c npoHHKHOBeHHeM ra30B b maxTy 
,Ns 1 Ha coBemaHHH c ynacraeM TopHoro HaA30pa 6 hao 
H aMeneHo npo6ypHTb 3ain,HTHbiH nose H3 21 cKBaxenubi 
(cm. pHC. 1) Ha paCCTOHHHH 40 M OAHa OT Apyroft H 
BbinycKaTb nepe3 hhx ra3bi. 

KoHueHTpauHH BOAopoAa b npo 6 ax H 3 CKBa>KHHbi 
0 N 2 45, IiaXOAUBLUeilCH Ha paCCTOHHHH OKOAO 100 M OT 
cKBa>KHHbi JTs 520, 6 biAa npHMepHO Taxan, KaK b no- 
cAeAweft CKBa>KHHe. B cKBaxtHHe Ns 158, oTCTOsmeH Ha 
250 m ot cKBa>KHHbi Ns 520, coAepxcaHHe BOAopoAa 

6bIAO pe3KO CHHHieHO. HMeAHCb nOSTOMy OCHOBaHHH 

noAaraTb, hto CKBa>KHHa Ns 45 HaxoAHAacb b npeAe- 
Aax AenpeccnoHHOH bopohkh, KOTopaH o6pa30BaAacb 
BCAeACTBHe BbITeKaHHH ra30B H3 CKB3>KHHbI Ns 520; 
CAeAOBaTeAbHO, AA3 onbiTHoro peineHHH Bonpoca mo>k- 
ho 6hao 6bi OypHTb nepBbie Ase cKBaJKHHbi na pac- 
CTOHHHH 80—100 M ApyT OT Apyra C TeM, HTOObl 3aTeM 
npo6ypHTb Men<Ay hhmh eme OAHy CKBaxenHy h npo- 
BepHTb saTeM, HMeAacb ah Hy>KAa b nocAeAHeft. 

Komhcch5i HaMeTHAa TaK>Ke nopaAOK 6ypeHHH ckb3- 
>khh yKa 3 aHHoro nosica. B nepByio onepeAb npeAno- 
AaraAocb 6ypHTb cKBa>KHHbi Ns 7 h 6. Tax xaK b ncp- 
Byio onepeAb hhao 6hao npeAOXpaHHTb ot npoHHKHO- 
BeHHH T330B rAyxHe BbipaSoTKH uiaxTbi Ne 1 (tohkh 
/ H II), to HaAO 6mao 6yp«Tb CHanaAa cKBajKHHbi 
Ns 12 h 14, HaxoAHiUHecH Ha nepeceneHHH yxa3aHHoro 
noHca cKBaiKHH c AynaMH A — / h A — II. 
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li Aa-lbHeHiiieM npmujiH k bhboay, qro ripn iiomoiph 
oahhx ctokob ne yAanocb 6bi aiiaqHTeAbiio CHH3HTb 
KOHueurpauHio rasoB b Toqnax I— IV. Taii Kai< bcaba- 
CTBHe yBeJiHqein-m npoBO/uiMociH nyra ABH>KeHHA ra- 
303 AO noflca CKBIDK HI I yBCAHKHTCn KOAHHeCTBO rrpo- 
TeKaioHiHx no STOiviy nyra ra30B n, cjicyioBaTejibno, 
coKparHTCH BpeMn hx abh>k('iiha ot onara ao yKa3aH- 
noro nosca, to mojkho ojkhabtij, hto bahahhc copdpHH 
BpeAHbix ra 30 B CKaneeTcn b Menbinen Mepe (cm. Bbime 
o bahahhh CTOKa co CKBajKHiibi N° 520) h coAepnca- 
HHe hx b6.iih3h «noaca» oKanceTCA doAbiUHM, qeM ao 
MOMeHTa nojibaoBaiiHH CTOK3MH. (CKaaaHHoe noA- 
TBepHtAaercH noBbiiiieiweM coAepncaHim BpeAHbix ra- 
3 ob b pa none CKBajKHiibi M> 520 nocjie tofo, KaK H3 Hee 
CTajiH BbinycKaTb ra3bi). 

H 3 aroro cjieAyer, hto koahpgctbo ra 30 B, npoTeKaio- 
in,HX ot «no?ica» ao pador inaxTbi, coKparaTca, BBHAy 
Hero nOBbICHTCH AAHTeAbHOCTb BpeMCIIH HX npedbIBaHHA 
b nyra h coKpaTHTca KoimeirrpauHH BpeAHbix ra30B. 
Ho T3K KaK paCCTOJIHHe OT CKB3>KHH A° padoT LUaXTbl 
1 MaAbi, to ocraBaAocb i-ienciibiM, KaKHe KOHueHTpa- 
Ahh BpeAHbix raaoB dyAyT odi-iapyjKeHbi b rnaxTe. 

Mo>KHO AOdHTbCH ITpeKpameHHH npOHHKHOBeHHA 
BpeAHbix ra30B b rnaxTy nyTCM KOMdHHHpoBaHHoro 
noAb30BaHHH cTOKaMH ii a nonce ckb 3 >khh b coqeTaHHH 
c noBbimei-meM nanopa BeiiraAAmioHHOH CTpyn n yc- 
TaHOBKOH BblCOKOIiailOpiIblX BbICaCbIBaiOIH.HX BeHTHAA- 
TOpOB Tima KoCTOUKHIia Iia K3JKA0H CKBa>KHHe HAH 
BbicoKonanopiioro rpynnoBoro BeHTHAATopa doAbuioH 
npoH3BOAHTeAbi-ioc.TH, BbicacbiBaiomero raabi b koaack- 
TOpHblH TpydonpOBOA. 

npH. npHMC'HCHHH CTOKOB B KaneCTBe Mepbl 3 aiHHTbI 
roptlbix BbipadOTOK OT 3 ara 30 BbIBaHHH MO*KHO CAeAaTb 
cAeAyroipHe bbiboai’I: 

ctokh des AorioAHHTeAbiibix MeponpHATufi conpa- 
in.aioT KOAnnecTBo ripHTeKaioinnx b rnaxTy ra30B, ho, 
i<ai< npaBHAo, nojinocTwo ne odecnenHBaiOT AOCTaTon- 
hoto ci-nuKeniin KonueiiTpapiiH BpeAHbix ra30B b niaxTe; 

npHHATbin nopAAoic dypeiniA ckb3>khh b «nonoe» — 
HenpaBHAeii, b nepByio onepeAb CAeAonaAo dypHTb 
CKBa>KHHbI Ns 12 h 14; 

BbinycK ra30B hs ckb3>khii (rioAbsoBainie ctok3mh) — — 
HesKOHOMinien, xai< khk npn stom bo MHoro pa3 bos- 
pacTaioT noTepn raaon b aTMoa}iepy; 

b KOMdnnanHH c rioBbimei-ii-ibiM HanopoM bchthaa- 
UHOHHOH Cipyn CTOKH MOI'yT OKa3aTbCH AOCTaTOHHO 
34>(})eKTHBHbIMH AJIfI AHKBHAHUHH H p OHH KH OB e H H A raSOB 
b max™, ho npH stom ocraioTCA HeAocTaTKH, cboh-" 
CTBennbie MeTOAy npoTHBOiianopa; 

doAee acjiijieKTHBiio a Menee onaciio HcnoAb30B3HHe 
BbICOKOHanOpIIbIX BeiiTHAATOpOB, BblCaCblBaiOIUHX Ta3bl 
H3 C.KBa>KHH. 

Hctohhhkh 

Tax Kai< raabi, nponHKaioin,He 113 oqara b niaxTy 
N° 1, HMeiOT napa3HTHbifi xapaicrep, to dopoTbCA c 
hhmh CACAyer, Kait c yTeqicaMH, ne B03AeHCTBya Ha 
UiaXTHyiO BeHTHAAHHJO. BoHAy STOI'O pexoMeHAyeTCA 
npOH3BeCTH OTJKHM r330B, B03AeHCTByA HenocpeACTBeH- 
ho Ha napa3HTHbie tokh. PadoTbi TaKoro xapaKTepa 
npOBOAHAHCb ycnemno b Ky3dacce aaa dopbdbi c 3a- 
cacbiBai-iHAMM B03Ayxa qepea npoBaAbi c ahgbhoh no- 
BepXHOCTH B BblpadOTaHHOe npOCTpaHCTBO. 

0t>khm ra30B ueAecoodpa3Ho npoH3BOAHTb, HcnoAb- 


3yA «HCTOHHHKH», TO CCTb Hai’HeTaA B03AyX B pAA pa- 

UHOHaAbHbiM odpasoM pacnoAOJKennbix ckb3>khh. 

FIpH nOMOIAH OTJKHM3 r330B TpyAHO AOdHTbCA noA- 
HOTO npeKpamemiA nocTynAeHHH hx b maxTHbie Bbipa- 
doTKH, H nOQTOMy MO>KHO OrpaHHHHTbCA T3KHM COKpa- 
meHiieM KOAHnecTBa npo«HKaioni;HX b sti-i BbipadoTicn 
ra30B, HTodbi ohh He npeACTaBAAAH onacHocTH. Han- 
doAbmyio onacnocTb npeACTaBAAAa CO, ko h ugh rp a hh a 
KOTOpOH B BbipadOTKaX AOCTHFaAa 0,6 %•. 

/lAA AOCTHACeHHA HeOnaCHOH AAA 3AOpOBbA KOHH,eH- 
TpaUHH CO B 0,008 %■ HeodxOAHMO dblAO yMeHblHHTb 
KOAHnecTBo ra30B, nocTynaiomHx b rnaxTy, b 10 pa3. 

KaK IT3BeCTH0 CAOTblH B03AyX npH nOAb30B3HHH 
MeTOAOM «HCTO l IHHKH» nOAaeTCA B CKBaJKHHbl C T3KHM 
pacneTOM, HTodbi ra3bi npoHHKaAH b maxTHbie Bbipa- 
dOTKH B KOAHAeCTBaX, He npeACTaBAAIOmHX OnaCHOCTH. 
TaKoe petueHne 3aAanH conpAxceno c TpyAHOCTAMH, 
BBHAy TO-ro, HTO npOBOAHMOCTb KaHHAOB, no .KOTOpbIM 
npoTeicaioT ra3bi, pa3AHHHbi. OnpeAeAeHHe xpaefibix 
yCAOBHH 3aTpyAHHTCAbHO, T3K IOK TOAbKO HaCTb ra30B 
nponHKaeT b maxTHbie BbipadoTKH, a KaKaa-TO nacTb 
HaxoAHT Apyrofi BbixoA b aTMOccJiepy; nosTOMy 3aAana 
pemaAaCb OpHeHTHpOBOHHO, HCXOAH H3 HeKOTOpbIX AO- 
nyinenHH h c HcnoAb30BaHHCM MOAeAeft. 

Rjin KOHCTpynpoBaHHA MOAeAH 3aAaAHCb conpoTHB- 
achhamh (npoBOAHMOCTAMH) nyTefi, no KOTOpbIM npo- 
TeicaAH ra3bi. Jim stoh peAH 6hah HcnoAb30BaHbi 
AaHHbie 0 Hanopax b CKBa»iHHax h 0 KOAHnecTBax 
ra30B, npoHHKaBiiiHx b BbipadoTKH inaxTbi ATs 1. 

FIpH peineHHH 3aAanH bo3hhk Bonpoc 0 3aKOHe, ko- 
TopoMy rioAHHHeHO ABHAceHHe ra30B. Tax xax CKOpocTb 
Tenei-iHA rasoB MaAa h pa3Mepbi KaHaAOB, no kotophm 
ohh nporeicaiOT, Tannce MaAbi, to mojkiio dbiAo hcxo- 
AHTb Hs AHneHHoro 3aKoria ABHAceHHA >khakocth (ra- 
3 ob). OAHano, KaK 3 to BbiTexaeT H3 TeopHH ', npH 
doAbuioM Hanope rpaAnenT nocAeAHero ne ocTaercA 
nOCTOAHHbIM. 

BBHAy 3TOTO dblAO npOBBpeHO Ha MOAeAH, B K3KOH 
Mepe AOnyCTHMO n0Ab3OBaHHe AHHeHHbIM 33KOHOM Te- 
HeHHA ACHAKOCTH B yCAOBHAX, 6AH3KHX K HMeBUIHM Me- 
cto b pa3dnpaeMOM CAynae. HccAeAOBaHHa noxasaAM, 
hto oihh6k3 b pe3yAbTaTe npHHHToro AonyipeHHH mo- 
>KeT AocTHTHyTb 8%. Tax Kaic TOHHOCTb pacneTos 
MaAa, TO B OCHOBy dblA nOAOAceH AHH6HHbIH 33KOH. 
BblAO npHHATO, HTO pa3MepbI KaaaAOB, TO eCTb BbICOTa 
He33TonAeHHOH qacTH YnHUCKoro H3BecTHAKa h h no- 
pHCTocTb nocAeAHero b paBHOMepHbi no BceMy noAio 
h ato Bbira30BaHHaA qacTb noA3eMHoro raaoreHepaTo- 
pa — KpyroBan c ycnoBHbiM peHTpoM A (pnc. 1 ) . 

Tax xax Bonpoc o npoBOAHMocTH noAA HeonpeAeAeH- 
iibix pa3MepoB He pa3padoTaH, 6 biao npHHATO, hto 
MO>KHO HCXOAHTb H3 eAHHIiAHOH npOBOAHMOCTH /7 0 , 
onpepeAneMOH: 

а) no KOAHqecTBy ra30B, npoTexaioipHx b HanpaB- 
AeHHn ot rpanHHbi (kpomkh) Bbira30BaHHOH qacra oqa- 
ra k maxTe b ceKTope, cth rHBaeMOM Ayron 1°; 

б) no cooTBeTCTByioipeH noTepe nanopa. 

FIpoBOAHMOCTb onpeAeAAAacb no (jiopMyAe 


KoAiiqecTBO ra30B, Korapoe npoTenaAo b ceBepHbix 
padoTax max™ JVb 1, dbiAo onpeAeAeno no coAeppca- 

1 JIeft6eH30H JI. C. flBHJKeHne npnpoAHbix MAKocTefi 
h ra30B b nopHCToft cpeAe, yp-Hne (6.20). 
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mrio BO/lOpO/Ul B HCXOAHlUOli BeHTHAHUHOHHOH CTpye 

yKa.saHHbix padoT (0,085%) h KOAHnecTBy B03Ayxa, 
npOTeKaBineMy b stoh CTpye (534 m*/muh). TaKHM 06- 

pa30M, BOAopoAa npHTeKajio 534 • =0,45 m z /muh — 

650 m 3 /cijt. B maxTHbie pa'doTbi ra3 nocTynaji c coAep- 
>KaHHCM BOAopoAa 3,3%, a cAeAOBaTeAbHO, Bcex ra30B 
nocTynaAO 650 : 0,033 = 20 000 M^/cyr. 3tot ra3 nocxy- 
naA no cemopy DAC, crarnBaeMOMy Ayroft 18°, h no- 
3TOMy no Ayre b 1° npHTeicaAo okoao 20 000:18 = 
= 1200 M 3 /cyr. rpaA. ra30B. 

Flo pa3HOCTH 3HaneHnfl HanopoB b 4 napax ckb3>khh 
(JMb 179 h 75, 61 n 17, 61 n 34, 184 n 76) h pasHO- 

cthm 3HaneHHH cooTBeTCTByion],nx paAHycoB r 6 hao 

rf-/ . „„ 


HaiiACHo, mo rpaAHeHT AaBAeHnn 


-BeAHAHHa, KO- 


AedAioinaaca 6 HedoAbninx npeAeAax h dAH 3 Kaa k 
0,1 mm pT. ct ,/m. Bhah npoBeAeHbi paAnycbi H 3 neHTpa 
onara A nepe 3 paA ckb 3 >khh h, HcnoAb 3 ya HafiAeHHbie 
3 HaneHHH rpaAHeHTOB, onpeAeAeHbi HanopH Ha KpoMKe 
oraeBoro 3 adoa. FIocAeAHHe oi<a 3 aAHCb paBHoft 
3000 mm boa. ct. TaiaiM odpa 30 M, / 7 = 3000 . 

no cjjopMyAe ( 1 ) dbiAo HaftAeno opHeHrapOBonnoe 

3HaneHne /7 0 = — =0,4 m 5 Ik3 • cijt. 3to 3HaneHne 
3000 

HMeer MecTO aah Ayrn MA H=y= 30 °, no KOTopoft ra 3 
npoHHKaeT b uiaxTHHe BbipadoraH. JX ah ocTaAbHoft na- 
CTH nOAH dblAH H 3 HA 6 HbI TpaAHeHTbl nO pa 3 HOCTHM Ha- 
nopOB COCeAHHX CKB 37 KHH H no pa 3 H 0 CTHM COOTBeTCT- 
ByiomHx paAHycoB. 

npHHHB HeicoTopbie AonymeHHH, 6 hao naftAeHo, mo 
Aah ocraAbHbix 360 ° — 30 ° = 330 ° npoBOAHMOCTb / 7 o 
OpHeHTHpOBOHHO paBHa 0 , 12 . 

TaKHM o 6 pa 30 M, odmaa noTepa ra 30 B b aTMOCcfiepy 
cocraBAHAa npHMepno 3000 (30 • 0,4 + 330 ■ 0 , 12 ) = 

= 15 000 M 3 lcyr. 

3aMeTHB, HTO CKOpOCTb ABn^eHHH raSOB K UiaXTHblM 
BbipadoTKaM Mo>KeT dbiTb Bbipaatena paBCHCTBOM 
_ dr 

~~ dt ~ S 0 ’ 


6uAa HafiAena (J)opMyAa 

f n = °-9 . 175ft .:* (ft* _ r i ) t (2) 

2?o 

tac R n r — COOTB6TCTB6HHO paccToanne ot nempa 
onara ao MecTa nocTy n ach h a ra30 B b 
maxTHbje BbipadoTKH h to >xe ao yxa- 

3aHHOH KpOMKH C THeBOTO 3a60H| 
t n — BpeMH ABHJKCHHH Ta30B OT KpOMKH 

omeBoro 3adoa ao maxTHbix Bbipado- 


noACTaBHB HaiiACHHoe 3HaneHHe qo (1200 M 3 /cyr) 
b ypaBHeHHe (2) h 33MeTHB, hto r mbao no cpaBHe- 

HHK) C R\, HaXOAHM 

. 0.017 rt'b^h ^T)2 (3) 

" ~~ ~~ 2- 12 )0 

no AaHHbiM reoAoroB h = l0 m, a 6 = 0,07; R = 
=2000 m. BeHAy OToro no ypaBHeHHK) (3) /„ = 6 cyTOK. 
PaccMOTpemie AHHaMHKH Hanopa b CKBaxcHHax bOah- 
3h maxTHbix BbipadoTOK, CBH33HHOH c nepexoAOM abb* 


A6HHH OKaTOI’O B03Ayxa OT 500 AO 300 MM pT. Ct., rio- 
Ka3aA0, mo CTa6HAH3au.HH Hanopa b ci<Ba>KHHax na- 
cTymiAa npnMepHo nepe3 9 cyTOK. 3 to noKa3HBaeT, 
HTO B ACHCTBHTCAbHOCTH l n dblAO 6AH3KO K 9 BMCCTO 
6 cyTOK, noACHHTaHHbix no (j)opMyAe (3) h npn hctoh- 

HblX 3Ha r leHH5IX hub. 

H 3 cKa3aHHoro BbiTexaeT, hto atih opHeHrapoBOHHbix 
noAcneTOB mo>kho noAb30BaTbCH ypaBHeHHeM (2), a 

BpeMH ABHJKeHHH Ta30B Ha paCCTOHHHH B 1 M B pa3- 

dnpaeMbix ycAOBHHX npn Hanope b onare 300 mm pT. ct. 
cHHTaTb 6 ah3khmh k 9:2000=0,0045 cyroK/M = 
= 6,5 muh/m. 

q 0 npaMo nponopu,HOHaAbHO H h odparao nponop- 
UHOHaAbHO COnpOTHBAeHHIO nyTH HAH ATIHHe nOCAeA- 
nero, to ecTb npnMepHo nponopunoHaAbHO R. 

BBHAy 3Toro mojkho npHBecTH ypaBHeHHe (2) k 
BHAy: 

/. = 0,0013 — R s . (4) 

n H 

KoAnnecTBO copdHpyeMbix ra30B pacTeT c yBeAHne- 
HHeM t n h noaTOMy yBeAHneHHe paccTOHHHH Meat Ay 
ueHTpoM noA3eMHoro ra3oreHepaTopa h rpaHHirefl 
maxTHbix padoT 3HanHTeAbHO yMeHbinaeT onacHoern, 
CBH3aHHbie C npOHHKHOBCHHeM T330B H3 nOA3eMHOTO 
ra3oreHepaTopa b maxTHbie BbipadoTKH (/„ pacTeT 
npHdAH3HTeAbno nponopunoHaAbHO xydy R). B pa3- 
dnpaeMbix ycAOBHHX yBeAHneHHe R b 2 pa3a co3AaAO 
dbi 6e3onacHbie ycAOBHH. 

t n npnMepHo odparao nponopunoHaAbHO Hanopy b 
onare Ii, ho Tax Kax coKpameHHe KOHpenTpauHH ra30B 
BCAeACTBHe HX COpdHpOBaHHH H3BeCTHHKOM HAeT MeA- 
AeHHee, neM BBHAy Toro, hto copdAHOHHan cnocod- 
HOCTb H3BeCTHHK3 naAaeT CO CHHHteHHeM KOHUeHTpa- 
u,hh ra30B b CMecH, to noBbimeHHe KOHUeHxpauHH BpeA- 
Hbix ra30B b maxTHbix BbipadoTKax MeHbiue pocTa H. 

HaHAeHiibie Bbime 3HaneHHH nepeMeHHbix 6 hah hc- 
n0Ab3OBaHbI AJIH KOHCTpyHpOB3HHH noKa3aTeAbHOH MO- 
AeAH. 

B nepByio onepeAb dbwa nocTaBAeHa 3aAana coKpa- 
THTb KOAHHCCTBO r330B, nOCTynaroLUHX B nOATOTOBH- 
TeAbHbie padoTbi ceBepHbix padoT max™ JVs 1, rAe 
co3AaAocb doAee onacHoe noAOJKeHHe (BC, pnc. 1). 
.V HHibiBaH, mo Ayra ceioropa BAC — 4°, HaniAH, mo 
b yKa3aHHbie padoTbi nocTynaeT ra30B npHMepno 
4- 1200 = 4800 M 3 lcyr, hah okoao 4800: 150 000=3% 
Bcero TepaeMoro H3 noA3eMHoro raaorenepaTopa ra3a. 
npH KOHCTpyHpOBaHHH MOAeAH dblAO npHHHTO, HTO B 
cernope BAC TepaercH 4% (c 3anacoM), a b ocTaAb- 
hoh nacTH noAa — 96%. CeKTopu noAa HMHTHpofia- 
AHCb «COnpOTHBAeHHaMH» H «HCTOMHHKaMH». B KaHe- 
CTBe COnpOTHBAeHHH dblAH HCnOAb30BaHbI CTeKAaHHbie 
Tpydxa, 3anoAHeHHbie necxoM, npoBOAHMOCTb KOTopbix 
npoBepaAacb 3aMepaMH KOAHnecTBa B03Ayxa, npoxoAH- 
uyero nepe3 hhx noA OAnnaKOBbiM AaBAeHHeM 
(100 MM PT. CT.). McTOHHHKH HMHTHpOBaAHCb Tpyd- 
k3mh, nepe3 Koropbie noAaBaAca noA AieAaeMbiM Ha- 
nopoM cxcaTbiH B03Ayx c coAepJKaHHeM okoao 3%* Me- 
TaHa. Cx{aTbiH B03Ayx noAaBaAca Taxace b «onar». Ko- 
AHnecTBO noASBaBUieroca B03Ayxa peryAHpOBaAOCb Ta- 
KHM odpa30M, HTodbi oh nocTynaA noA TpedyeMbiM 
HanopoM. 

no paaHOCTH KOAnnecTB B03Ayxa, npoHHKaBuiero b 
rnaxTy bo BpeMa, KorAa hctohhhk He AeHCTBOBaA, a 
TaxJKe KorAa oh AeH ctb o b a a , mo>kho 6hao onpeAeAHTb 
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9(}nJ)eKTHBH()CTb « H C,TO l I 1 1 H K a » , K8K M CTO A3 60pb6bl C 
npoHHKHOBenHGM ra3a b maxTHbie BbipadoTKH. Ilo co- 
AepjKanHio MeTaiia b BOSAyxe, nonaAaBmeM b uiaxry, 
mojkho 6hjio cyAHTb o KOAH'iGCTBe B03Ayxa, nocry- 
naBmero hs HCTO'iiiHKa b maxTy. 

OrtbiTbi npon3BOAHAHCb npH pa3AHqnbix paccron- 
HH5ix hctouhhkob ot uiaxTbi. 3HavnTeJibno 6ojiee 3(f)- 
IpeKTHBIIblMH OKa3aJIHCb HCTOMHHKI1 (cKB3>KHHbl) , paC- 
noAoxtemibie b6ah3h onara. 

CpaBiieuHe pesyAbiaTOB oiihtob np« pacnoAO>KeHHH 
hc.tohhhkob b6ah3h onara h B/ia./iH ot nero noKa3ajio, 
mo nepBbifl BapinuiT hmgct cACAyiomHe ripeHMymecTBa: 

1) nanop, noA kotopum ' noAaeTCH B03Ayx b ckb 3- 
>KHHbi, 6 ah30k k nanopy b onare h 3na<iHTeAbHo Meim- 
rne, neM Tpedyercsi aah noAyqeiiHH OAHHaKOBoro 3(})- 
cpeKTa b cjiyaae, ecAH CKBa>KHHbi pacnoAOTKeribi basah 
ot uiaxTbi; 

2) 3Ha i iHTGJibiio Meubme TpedyeMoe koahhcctbo bo 3- 
Ayxa aah othchms; 

3) Menbiue TpcdyeTcn ckbsachh (hctohhhkob) ; 

4) CKBa>KHi-ibi Jierqe odcAyjKHBaTb; 

5) npH cooTBexcTByiomeM peryjmpoBariHH KOAHnecT- 
ca BosAyxa, rioAaBacMoro b cKBaxomy, Jierae He ao~ 
nycTHTb npoHHKHOBeima ra3a b maxiy b nepHOAbi 
noBbiujeHH5i AaBJieHHsi b oh a re. 

Hctohhhkh i-imciot cAeAyromne ripeHMymecTBa no 
CpaBHeHHIO CO CTOK3 MH h npoxuBOHanopoM: 

1) npn doAec hh3khx skohomhucckhx 3aTparax ao- 
CTHraeTcn doAee Bbicoi<an 3(j)ij)eKTHBH0CTb 3aiUHTbi; 

2) norepH rasa H3 riOAseMHoro ra3orenepaTopa b ar- 
MoccJ)cpy hc tojibko lie rioBbimaioTCH, a noi-uoKaiorcn; 

3) coKpamaeTcn koahhcctbo ra30B, h a ko n a h k)lu,h xch 


b rpemnnax b6ah.3h maxxHbix BbipadoroK, cAeAOBa- 
TeAbHo, MOBbimaeTCH 6e3onacHOCTb; 

4) Aenic AOcruraeTCH yMeHtmeHne KOAHHecTBa ra- 
30B, npOHHKaromHX B maxTHbie BbipaSoTKH, npH nOBbl- 
ineHHH AaBAeiiHH b noA3eMHOM ra30renepaT0pe. 

* * 

-* 

H3 Bcero Bbiuien3Ao>KeHHoro cAeAyer, hto npeAAO- 
JKCHHblH MeTOA n0Ab30BaHHH «HCTOHHHKaMH» 1703 BOA HGT 
SCpCpe-KTHBHO CO CpaBHHTeAbHO HedoAblUHMH 3aTpaTaMH 
H36excaTb nponHKHOBeHHH ra 30 B b maxTy, coKparaTb 
yTenKH ra 30 B H 3 noA 3 eMHoro ra 3 oreHepaxopa h b 
6oAbinoH Mepe noKpbiTb, thkhm odpa30M, 3aTpaTbi Ha 
npoBeAeHHe peKOMeHAOBaHHbix MeponpHHTHH. 

KoHUCHTpaHHH H KOAHHeCTBO ra30B, npOHHKaiomHX 
H3 onara b padora max™, 33 bhcht ot: 

a) aahhh nyTH ra30B ot noA3eMiioro ra3oreHepaTO- 
pa ao uiaxTbi; 

6) Hanopa b noA3eMHOM ra3oreHepaT0pe; 

b) nopHCTOCTH HSBecTHJiKa h He3aTonAeHHofl ero 
moiuhocth; 

r) HaAHHHH h pasMepoB ra30HenpoHHuaeMoro npo- 
cAOHKa (rAHHHCToro) Me>KAy yroAbiibiM nAacTOM u yxa- 
3aHHOii nOpOAOH (H3BeCTHHK0M) ; 

A) AHcj)cl)epermHaAbH0i7 (H36HpaTeAbHO«) cuoco6ho- 
CTH H3BeCTH5IXa COpdlipOBaTb ra3bl. 

MeTOA opueiiTHpoBOAHoro onpeAeACHHH no 3Hane- 
HH57M HanOpOB B CKB3>KHHaX KOAHHeCTBa ra30B, na- 
npaBAfoomuxcH no «ceKTopaM» H3 noA3eMnoro ra3ore- 
nepaTopa mow: ex dbiTb ncnoAbSOBaH aah onpeAeAeHHH 
VTeueK ra3a H3 onara. 


K Bonpocy 06 acJxfjeKTMBHOCTM noAseMHoi 
ra 3 M(J)MKau,HM yrjien b TIoamockobhom Sacceine 

M. M. A Jib T 111 yjlE P, KdHd. 9KOHOM . HayK E. K. UIMAKOBA 

BHHHnoA3eMra3 


n OA3EMHA5I ra3H(j)HKan.HH yrnen hbahctch hobhm 
nepcneKTHBiibiM cnocodoM Aodbinn . yrAH 6e3 npn- 
MeiieiuiH noA3eMiioro TpyAa. FlojiyuaeMbift ra3 mokct 
6bITb HCn0Ab30BaiI AAH SHCpreTHUeCKHX UeACH KBK TOn- 
ambo donee Bbicoxoro nanecTBa, yAodHoe b ncnoAb3o- 
BaHHH, HAH IJ KHHCCTBC CblpbA AA5I XHMHHeCKOrO CHH- 
Te3a. 

B HacTOJimee BpeMJi cnocod npon3BOACTBa snepreTH- 
necKoro ra 3 a oTpadoraH h noAroroBAen aah npoMbim- 
AeHHoro ocbochhh; npouecc >xe npOH3BOACTBa TexHO- 
AornnecKoro rasa naxoAHTca b ctbahh ocBoenna. 

riepBbiM npeAnpHSTHCM no np0H3B0ACTBy OHepreTH- 
necKoro rasa hbahctch noAMocKOBHan CTanunn «] 1 oa- 
3eMra3», KOTopau cTpoHAact nan onbirnoe npeAnpim- 
THe C peAbK) O doC II OB a II H 51 TCXHimeCKOH ocymecTBHMO- 
cth npopecca noA3eMiioii ra3H(pHKauHH yrAefl. Ilocne 
pemeiiHsi otoh saAami rioAMocKOBiian CTannwi ABa 
pa3a pacim-ipsiAacb n b nacTonmee BpeMH oiia npoH3- 
BOAHT 400 MAH. HM 3 ra33 B IOA, npHMCpHO 1,1 MAH. H.M 3 
B cyTKH, hto cooTBexcTBycT iiedoAbmoH maxTe npong- 
boa HT eA b ii ocTb io 300 — 350 r b cyTKH. 


FloAMOCKOBHaH CTaHUHSi «rioA3eMra3» 12 AeT Bbipa- 
daTbiBaeT ra3 de3 npHMeHeHHH noA3eMHoro TpyAa 6ec- 
maxTiibiM cnocodoM h decnpepbiBHO ciiadncaeT cbohm 
ra30M pnA npoMbiuiAeHHbix npeAnpHHTHH ropoAa 

TyAbi. 

3a BpeMH pado™ CTaHunsi BbipadoTaAa 2,1 mapa. M 3 
ra 3 a, UTO 3KBHB3AeHTHO 723 TbIC, T nOAMOCKOBHCI'O 
yrAH. 

Flpn 3 tom ona HenpepbiBno napamHBaAa nponsBOA- 
CTBeHHyio MomHOCTb h yAyqmaAa cbo« TexHHKO-3KO- 
HOMHHeCKHe n0K33aTeAH, HTO BHAHO H3 TadA. 1. 

Fa3 nOAMOCKOBHOH CTaHHHH HBAH6TCH CHMblM Aeffle- 
BblM H3 re'HepaTOpHblX ra30B. JXjlSl H AAIOCTp ann II 
b TadA. 2 npnBOAHTCH cedecTOHMocTb 1 MSKCui raPa, 
p, bt p a d a Tbi b a e m o ro na ochobhbix raaorenepaTOpHbix 
33B0AaX. . 

r as iioAseMiioii ra3m|)HKaiuin b nacTOMiii.ec BpeMH 
HcnoAbsye-icH aah SHepreTHnecKHx ucjich — BMecTO 
yrAH B KOTCAbHblX lipOMI.lIIIAeHHblX IipCAIipilH rilfi. 
To n<e HanpaBAeHHe coxpaHHTCH b d.ni>KafiiuHe roAbi 
npi-i HcuoAbSoisaiiHH ra3a KpynHbix upoMbiiuAeitHhix. 
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T a 6 n h u a 1 


riOKasaie.iH 


BajiOBan BbipaSoTKa, 

MJ1H. HM 3 ... 
npOH3BOAHTejIbHOCTb 
Tpyua 1 Tpyjame- 
rocH, Tbic. HM 3 ra3a 
b Mec. . . . . 
PacxoA aaeKTposHep- 

THH Ha np0H3B0A- 
ct bo ra3a, 
Kem-'tjmbic. hm s . . 
CeCecTOHMOdh ra3a, 
pyfi./Tbic. hm 3 . . . 


r o a u 


1945 

1948 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

31,7 

122,3 

207,2 

219,7 

236,8 

290,3 

354,8 

412,0 

401,7 

19,7 

41,5 

49,7 

44,8 

49,3 

58,6 

69,4 

82,9 

94,8 

— 

109,3 

105,5 

104,5 

132,1 

91,7 

84,3 

75,5 

72,2 

184,7 

66,6 

62,9 

59,5 

67,6 

55,2 

47,4 

37,2 

39,2 


3 (J) 4 )eKTHBH 0 CTb npouecca nou 3 eMHOH ra 3 H- 
<J)HKauHH 6ypbix yrjieft nouMocxoBHoro dac- 
ceflHa'. 

JXjih oueHKH skohomhkh npouecca nry 
b ueuoM 6 buin Hcnojib 30 BaHbi TaiOKo npo- 
eKTtibie noKa 3 aTeJin h npeunpoexTHbie pac- 
UeTbl Ha CTpOHT&JIbCTBO KpynHbix npo.Mbiiu- 
JienHbix cthhuhh «nou 3 eMra 3 » . LLIaTCKOH, 
AHrpeHCKOH, rpbI 3 JIOBCXOH H Up., B KOTO- 
pwx ymeiibi nocueuHHo uocuHxxeHHH b Tex- 
hojiothh nry h npeuycMOTpeHa opraHH 3 a- 
Uhh npouecca ua coBpeMeHHOM ypOBHe pa 3 - 
BHTHH TeXHHKH. 

nPOH3BOflHTEJIbHOCTb TPyflA 


CT 3 HUHH nry Ha SJieKTpoCTaHUHHX. np« T 3 XOM HC- 
UOJIb 30 BaHHH ra 3 a HapOUHOX 03 HHCTBeHHaH 3 (jx{)eXTHB- 
HocTb nouaeMHoii ra 3 nc{ 3 Hi<auHH ycTanaBJiHBaeTCH npn 
cpaBneHHH ee noxa 3 aTejieft c cooTBeTCTBytoiUHMH no- 
xasareJiHMH no uodbiue yrjiH. 


Tafi.iaua 2 


HaiiMenoiiaHHe npe-inpHa-rKii 

I CedecTOH.MocTb MeraKa.iopHH ra3a, 
py6. 

ri|)OH 3 BOA- | 
CTBO 

TpaitcnopT 

! HToro 

1 

LLleKHHCKHH ra30BbIH 3aBOA . 

171,17 

11,63 

182,80 

Mockobckhh ra30Bbifi 33 boa . 

63,31 


63 HI 

ra30CJiaHueBbtft 33boa . . 

57,10 

6,48 

63 58 

CaaHueKOMfimiai (KoxTjia-flDBei 

40,90 

6,03 

46 ! 93 

r aa nry 

40,2 

14,5 

54,7 


CpaBHeHHe noxa3aTejieii BeueTCH c(ipaHHO-xoTeji no- 
TpedHrejin, Tax xax Hcnojib30Bamie ra 3 a u jtjih no hx 
(J)H 3H i iecKOH npHpoue ne ounnaxoBbi. Taa MO>xeT dbiTb 
HCnOJIb30BaH B KOTeJIbHbIX nOTpedHTeJIH B HaTypajIbHOM 
BHue h no TpySonpoBouy nouaH k xoray, a oxHraHHe 
yrua Tpe6yeT doJibuioii 3aipaTbi rpyua h cpeucTB Ha 
ero uocTaBxy, nouroTOBxy k c>xHraHHio h Ha yuaueHHe 
3 oubi h rnjiaxa nocjie oxuraHHH. 

CpaBHeHue BeueTca no TpeM BajXHefiiHHM skohomh- 
uecKHM noKa 3 aTejiHM: npoH 3 BounTejibHOCTH Tpyua, ce- 
6 ecTOHMOCTH h xariHTajioBJiomeHHHM. Hapnuy c stum 
B a>KHo yuecTb Hcnoub 30 BaHHe 3 anacoB yuan b Heupax 
h SHepreTHuecKHe 3 aTpaxbi Ha npouecc npoH 3 BOUCTBa 
ra 3 a h uodbiuy yrjiH. 

ZlUH epaBHeHHH H3MH B3HT OnbIT padOTbl HOUMOC- 
XOBHOH CT3HUHH. Ho npH 3TOM CJieUyeT yHHTbIBaTb, MTO 
pa3BHTHe CT 3 HUHH H3 onbiTHoro npeunpiiHTHH Hauo- 
>khjio cboh omeuaTKH Ha ee noxa3aTeJW, o ueM dyueT 
cxa3aHo HH>xe. 

OrpHuaTejibHo cxa 3 biBaiOTCH na axoHOMHuecxHx no- 
Ka3areJiax Houmocxobhoii craHUHH Tax >xe, xax h b 
upyrux OTpacjiax npoMbimjieHHOCTii, h ee HedoJitiuiie 
pa3Mepbi. 3 to nouTBepjxuaercH h MHoroJieraHM onbi- 
tom yroubHOH npoMbiuiueHHOCTH, rue, HanpHMep, npo- 
H 3 BOAHTeubHocTb Tpyua * Ha xpynHbix rnaxTax BUBoe 
Bbiuie, hcm na MejiKHX, a cedecTOHMOCTb yrjiH noura 
b UBa pa3a HHJKe. 

nosTOMy noxa3aTeJin Houmocxobhoh ct3huhh He 

MoryT nouiiocTbio xapaxiepH 30 BaTb SKOiioMnuecxyio 
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Ha nouMocxoBHon craHUHH «nou.3eMra3 » 
b 1956 r. cpeuHeMecHUHaa npoH3BouHrejibHocrb Tpyua 
ou.Horo Tpyuameroca b nepecneTe Ha ycjiOBHoe toh- 
uhbo cocTaBHua 10 t . CpeuHeMecaqHaa npoH3Bouu- 
TeJibHocTb Tpyua ouHoro Tpyuaiueroca Ha rnaxTax Moc- 
6acca, npHMepHO anajiorHUHOH mouthocth (600 t yrjiu 
b cyTXH), cocraBJiaeT 8,6 r ycjioBHoro TonjiHBa. 

Ecjih uce yuecTb uonouHHTeubHyio 3aTpary Tpyua Ha 
TpaHcnopTHpoBxy h cucHraHHe ra3a h yrua b Tonxax 
xotuo-b y noTpedHTeuH, to cpeuHeMecHHHan npOH3BO- 
AHTejibHocTb Tpyua no ra3y coct 3 bht 9,58 r, a no yr- 
jiio — 7,8 t ycuoBiioro TonjiHBa. 

TaxHM o6pa30M, npoH3BOUHTeubHOCTb Tpyua Ha nou- 
mocxobhoh craHUHH, ua>xe npH ocodeHHOCTax ee pa3* 
BHTHH H3 OnblTHOTO npeunpHHTHH, Ha 15 — 20% Bhime 
npoH3BOUHTejibHOCTH Tpyua npu maxTHoft uodbiue yrua. 
B I xb. 1956 r., xorua nouMocxoBHaa CTaHUHH pado- 
Taua na nojmyro npoH3BoucrBeHHyio MomHocTb, npo- 
H3B0UHTeubH0CTb Tpyua 6biua Bbime, ueM npu rnaxT- 
hoh uodbine Ha 64% . 

CueuyeT yuecTb, uto UByxpaTHoe pacuinpeHHe nou- 
MOCXOBHOH CTaHUHH npHBeJIO X TOMy, UTO craHUHH 
HMeeT Hecxoubxo Meuxnx uexoB ouHoro npo^HJia c 
MaUOnpOH3BOUHTeJIbHbIM MejIXHM odopyAOBaHHeM, UTO 
TpedyeT doubmero npoH3BoucrBeHHoro nepcoHaua. 

Tax, HanpHMep, b B03uyxouyBHOM uexe hmcctch 9 
xoiunpeccopOB pa3Hbix THnoB h Hedoubmoft XHCJiopou- 
Hbift djiox. HtTar ero coctoht H 3 42 ueuoBex. Mojkho 
HM eTb douee MOUlHbie ManiHHbl H COXpaTHTb UIT3T 
Uexa npHMepHO BUBoe. Ha CTaHUHH HMeerca 2 ajiex- 
TponoucTaHUHH h 2 xorejibHbie. Ecjih dbi craHUHH 
CTpoHJiacb xax npoMbmuieiiHafl, to moucho dbuio dbi 
HMeTb no ouHOMy TaxoMy uexy co 3HauHrejibH0 MeHb- 
iuhm uiraTOM odcjiy>xHBaiomero nepcoHajia. 

yuHTbiBaa, uto nou, 3 eMHaH ra 3 i«|iHxauHH yrjieft hb- 
JIHeTCH HOBbIM npoUeCCOM, noUMOCXOBHaa CTaHUHH co- 
uepWHT 3 HauHTeJibHoe xojiHuecTBo nepconajia ujih Be- 
U<?hhh ueTajibHoro xohtpojih 3 a npoueccoM ra 3 H(f)HKa- 
UHH H UJIH nOUrOTOBXH padOTHHKOB RJ 151 CTpOHIUHXCH 
CTaHUHH «nou. 3 eMra 3 ». B nacTHOCTH, ct 3 huhh couep- 
>XHT uex no XOHTpOJIIO 3 a npOH 3 BOUCTBOM CO UJTaTOM 
b 19 ue/ioBex h b ra 3 orenepaTopHOM uexe 13 oneparo- 
poB no aHajiH 3 y ra 3 a, Bcero 32 uejioBexa, b to BpeMH 
xax HopMajibiio Hymuo dbuio dbi couep>xaTb OTK b 
5 — 7 ueJioBex. 

Bee yxa 3 aHHbie HeuocTaTxii 6 hjih yuTeHbi npu co- 
craBJieHHH TexHHXo-sxoHOMHuecxoro odocuoBaHHH Ha 
crpouTejibCTBO xpynHbix npoMbiuuieHHbix CTaHUHH 
«nou 3 eMra 3 » h, b uaciHOCTii, rpbi 3 JiOBcxoH CTaHuuu 
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«rioA3eMra3» b FIoamockobhom dacceftne b ropHoreo- 
nonniecKHX ycjioBHHx, 6ah3Khx k HoBO-EacoBCKOMy 
m ecTO p o >K/reH h K) , na kotopom Be/ier padoTbi noAMoc- 
KOBIiaS CT3HUHH «HoA3eMra3». XoTH CTaHUHH HaMe- 
qajiacb b 7,5 pasa Kpynnee FIoamockobhoh, aah ee od- 
cjiy>KHB3HHH no npeunpoeKTHOMy pacueTy OKa3aAOCb 
BO'3MO>KHbIM OrpaHHPHTbCH LLITaTOM B 500 UCAOBeK. FIo- 
3TOMy cpeAHeMecBAHaa npoH3BOAHTeAbHocrb rpyua Ha 
1 TpyAamerocH no stoh CTainiHH HCAiicJieHa b 3 pa3a 
Bbirne, neM no uiaxTaM, 3 anpoeKTHpoBaHHbiM na stom 
MeCTOpO>KAeHHH. 

riOA3eMHaH r33H(|)HKaH.H5I HBAHeTCH T3KOH OTpaCAblO 
npOMbllllAeHHOCTH, TAG OTKpbIB3IOTCH doAbUIHe B03MO>K- 
HOCTH aBTOMaTH3aUHH ITpOH3BOACTB&HHbIX npOUeCCO-B, 

qro 3iia i iHTeAbHO noBbicHT npoH3BOAHTeAbHocxb Tpyua 
Ha CTaHUHflx «noA3eMra3». Yure b HacTOHiuee BpeMH 
HMeiOTCH BC6 yCJIOBHH AAA aBTOMaTH3aHHH ynpaBAeHHH 
nOBepXHOCTHbIMH COOpyXCeHHHMII H KOMMyHHKaUHHMH. 

IloA 3 eMHaA ra3H(})HKaii,HH yrAeft MouceT hbahtbch 
npHMepoM, i'Ae yuee b HacTOHiuee BpeMH b iieicoTopoH 
CTeneHH HanHHaeT cTupaTbca rpaHb M«KAy (})H 3 nqecKHM 
h yMCTBeHHbiM TpyAOM. Ilo Mepe aBTOMaTH 3 auHH yn- 
paBAeHHH npoueccoM nry 3 aMeHa (pH 3 HuecKoro rpyAa 
yMCTBeHHbiM dyueT B 03 pacTaTb, a BMecTe c TeM b Kpar- 
hoh creneHH dyner pacra h npoH 3 BOAHTeAbHocTb TpyAa. 

CEBECTOHMOCTb 

CedecTOHMOCTb TOBapHoro ra3a Ha Hoamockobhoh 
CTaHUHH «noA3eMra3» (b ueAOM 3a 1956 r.) cocTaBHAa 
39,16 pyd. 3a hm 3 , b tom HHCAe npoH3BOACTBo ra3a — 
28,91 pyd. h rpancnopTHpoBKa — 10,25 pyd./rbic. hm 3 , 
b I kb. oHa cocTaBAHAa 33,57 pyd./rbic. hm 3 (b tom 
HHCAe 25,29 pyd. — npoH3BOACTBo a 8,28 pyd. TpaHC- 
nopTHpoBKa ra3a). 

CedecTOHMOCTb Aodbum noAMOCKOBHoro yrAH hh 
rnaxTax npoH3BOACTBeHHoft MomHOCTbio ao 600 t yrAH 
b cyxKH paBHa 80 pyd./r. 

CedecTOHMOCTb rasa h yrAH b nepecnere Ha ycAOB- 
Hoe TonAHBO xapaKTepH 3 yeTCH umppaMH, npHBeAeHHbi- 
MH B TadA. 3 . 

T a 6 Ji h n a 3 


HaMMeHOoanHe noKaaaiuJieH 

Yrojib 

Ta3 

r«3 b % 
k yr/no 

4>aKTH'iecKasi ce6ecTOHMOCTb yrjia h 
ra3a cjipaHKO-npejinpHfiTHe: ct. 
»no.i3eMra3“ h jih rnaxTa (1956 r.), 
m yea. toiiji 

233 

280,5 

120 

To me, 3a I kb. I ' '56 r., m yen. Tona. 

239 

231 

96,5 

<l>aKTH'iecKaH cefiecTOHMOCTb yraa h 
ra3a (J>paHKO-KOTea noTpeSmeaa 
(1956 r.), m yea. xoria 

302 

380 

126 

To a<e, aa 1 kb. 1956 r., m yea. TOna. 

304 

306 

101 


H3 npi-iBeAeHHbix AaHHbix CAeuyeT, hto npn padoTe 
CTaHUHH Ha nOAHyiO npOH3BOACTBeHHyiO MOIUHOCTb Ce- 
decTOHMOCTb ra3a h yrAH coBnauaiOT. 

BecHofi 1956 r., icorua noAMocKOBHau cTanuun pa- 
doraAa na ypoBHe npoeimioft moiuhocth, BHHHnon- 
3eMra30M cobmcctho c ochobhhmh noTpedHTeAHMH ra- 
sa — 3aBOAaMH n/n 86 h 95 dbiA paccMorpeu Boupoc 
SKOHOMHuecKoit aijKpeKTHBHOCTH HcnoAb30BaHHH ra3a 
riOflMOCRODIIOft CTaHUHH <sriOA3eMra3» BMCCTQ HOAMCC- 
JCOBHOrO yi'AH B KOTeAbHbix 3THX saBOA/W. 


P3biAO ycraHOBAeHO, pto c>KnraiiHc ra3a BMecro yrAH 
ripn nacTOHiueft ero OTnycKHoft uenc b 42,5 pyd. aa 
1000 hm 3 ripn QP =800 kkcla / hm 3 npnBOAHT k pocTy 
3aTpaT Ha tohahbo npHMepHo na 19 — 20% h rioBbi- 
rnaeT CedecTOHMOCTb napa npHMepHo na 20 — 3Q% . 

OAHaKo pacneT ctohmocth TonAHBa no ohtoboh ue- 
He He oi-paxcaeT HapoAHOxo3HftcTBeHHyio aipcpeKTHB- 
HOCTb npHMeHeHHH OTAeAbHHX BHAOB TonAHBa — yrAH 
h ra3a. Uena ronAHBa hocht KOiiuroHKTypiibiH xapaK- 
Tep. 

ScjKpeKTHBHOCTb Hcnojib30BaHHH ra3a noAseMHoft ra- 
3H(})HKauHH yrAeft BMecro iioamockobhoto dyporo yrAH 
Aah HapoAuoro xo3HftcTBa MOJKer duTb ycraHOBAeHa 
TOAbKO nyTeM cpaBHeHHH cedecTOHMOCTU hx AodbiPH, 
TpaHCnopTHpOBKH H nOArOTOBKH K OKHTaHHIO. 

B 3tom CAyuae 3aTpaTbi na tohahbo npn npuMencHUH 
ra3a npeBbicHT cooTBeTCTBvioiUHe 3arpaTbi npn padoTe 
KOTeAbHbix Ha yrAe Bcero ■'Hiiib Ha 1,2 — 6%'. 

CedecTOHMOCTb napa, no^yueHtioro npn padoTe kot- 
aob Ha ra3e, Ha oahom 3aBOAe necKOAbKo Huxte, tom 
npH padoTe Ha yrAe, Ha ApyroM — Ha 5,0%' Bbirne. 

CAeAOBaTeAbno, Aaure npu cofipeMemioft, OTHOcHTeAb- 
HO BblCOKOH CedeCTOHMOCTH Ta3a Ha nOAMOCKOBHOH 
CTaHUHH, CedecTOHMOCTb AOdblHH, TpaHCnopTHpOBKH H 
noAroTOBKH k c>KHraHHio yrAH h ra3a, a Taicue napa, 
noAyHaeMoro Ha K3>kaom H3 sthx touahb, npHMepfto 
coBnauaioT. 

Ah 3AH3 padOTbl nOAMOCKOBHOH CTaHUHH nOK33bI- 
BaeT, UTO Ha CTaHUHH HMeiOTCH 3HaHHTeAbHbie pe3epBbI 
c.HH>KeHHH cedecTOHMocTH ra3a. ripoBeAeHHbift BHHH- 
noA3eMrasoM b 1955 r. (j)OTOxpoHOMeTpa>K dypoBbix 
padoT bhhbha noTepH ao 45% padouero BpeMeHH dy- 
poBbix dpuraA, 3aTpauHBaeMoro Ha BbinoAHeHHe ne- 
np0H3B0AHTeAbH0H padOTbl (aB3pHH, peMOHT, OCAOKHC- 
HHH H T. a.), a T3KXKe Ha npOCTOH. 

3a cneT yMeHbiueHHH npocToeB, yAyqmeHHH cnad- 
>KeHHH, padora TpaHcnopTa h rAHHoy3Aa, ycKopeunsi 
npoxoAKH h, HaKoneu, sa cuer yMeHbiueHHH BpeMeHH 
Ha Henp0H3B0AHTeAbHbie padoTbi CedecTOHMOCTb dype- 
hhh b dAHuraftiuee BpeMH Moucer dbiTb cHHJKena npii- 
MepHO na 30% (ao 134 pyd.) Ha 1 nor. m CKBaucHir, 
hah Ha 1,65 pyd. Ha 1000 hm 3 ra3a. 3aMena npHMeHH- 
e'MblX naCTHHHO AAH odcaAKH HeCTaHAapTHbIX 9 — 10- 
MHAAHMeTpOBblX Tpyd Ha 8-MHAAHMeTpOBbie TaKJKC 

AacT 3K0H0MHK) b 0,28 pyd. na 1000 hm 3 rasa. 

OcBoeHHe SAeKrpHuecKoro MeTOAa cdoftKH ckb3>khh 
npn nepexoAe na doAee coBepmeHHbie . SAeKTpoycTa- 
hobkh Aacr 3KOHOMHK) b 0,86 pyd. Ha 1000 hm 3 ra3a. 

BoAbUIHe pe3epBbI CHHACeHHH CedeCTOHMOCTH 3aAO- 
>KeHbi b TpaHcnopTHpoBKe ra3a. B HacTOHiuee BpeMH 
ra3 rpaHcnoprapyeTCH Ha paccroHHHe 8 — 9 km 3a cuer 
ero AonoAHHxeAbHoro curaTHH ra30AyBKaMH. Ha 3T0, 
a TaKure Ha aMopTH3auHio ra3onpo'BOAa 3aTpauHBaeTCH 
10,25 pyd. Ha 1000 hm 3 ra3a. PacueT H0Ka3biBaeT, hto 
ecAH opraHH30BaTb TpaHcnopTupoBKy rasa na 3T0 pac- 
cTOHHHe 3a ever codcTBeHHoro AasAeHHH b rasoreriepa- 
Tope, 3aTpaTbi Ha TpaHcnopTHpOBKy ra3a MoryT dbiTb 
AOBeAeHbi ao 0,71 pyd./Tbic. hm 3 ra3a. B HacTOHiuee 
BpeMH HeT CMbicAa nepeKAaAbiBaTb ra3onpoBOA H 3a=- 
KpbiBaTb ra30AyBHbift Hex, ho Hcnonb30BaHHe noAHoft 
padoueft moiuhocth ra30AyBOK npn AOBeAeHHH npoH3BO- 
AHTeAbHOCTH CTaHUHH AO UpoeKTHOH AaCT BO3MO>KII0CTb 
yMeabiuHTb 3aTparbi npHMepHo ua 1,6 pyd, pa 
1000 hm 3 rasa. 

<07 
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BojibiLioe 3Ha i ienHe /yisi chhjkchhh cedecTOHMOCTH 
ra3a dyAeT HMeTb ocBoeHiie pa3padoTaHHOH BHHHFToa- 
3eMra30 M hoboh cxeMbi ra3nc|)HKauHn yrAH c npeHMy- 
mecTBeHHbiM Bbira30BbiBamieM b CTopoHy ueAHKa h 
TepMHiecKoi} noAroTOBKoft njiacTa. 

npHMeHGHHe 3TOH CXeMbI ASCT B03MO>KHOCTb npaK- 
THuecKH noJiHocTbro Bbira30BaTb npoMbiimieHHbie 3a- 
nacbi yrAH h noBbicHTb TenjioTBopHocTb ra3a. ITo npeA- 
BapHTejibHbiM TexHHKo-sKOHOMHvecKHM pacneTaM 
BHHHrTo^3eMra3a npiiMeiieHHe stoh cxeMbi no3BOAHT 
CHH3HTb ceSecTOHMOCTb ra3a Ha 4,50 pyd./rac. hm 3 

TaKHM o6pa30M, yx<e b dAioKaHmee BpeMH cedecroH- 
MOCTb ra3a ' IlOAMOCKOBHOH CTaHUHH MO)KeT dbITb CHH- 
>KeHa npHMepHO Ha 8 — 9 py6. Ha 1000 hm 3 , hah Ha 
19 — 20 py6 . b nepecueie na roHHy hoamockobhoto 
yrjiH. B pe3yjibTare CTOHMOCTb ToruiHBa aah 3aBOAOB 
npn padoTe Ha ra3e CTaHeT Ha 18—20%, a cedecTOH- 
MOCTb napa — Ha 16 — 23% HH>Ke, tom npn padoTe na 
yrjie. npHMCHeHHe ra3a Ha 3aBOAax-noTpedHTeAHx CTa- 
HeT 3HaHHTe,TbHO 3(J)(j)eKTHBHee yrAH. 

B pacueTax cedecTOHMOCTH napa npn padoTe kot- 
aob Ha yrjie h ra3e h 3 mh He yuHTbiBaercH bo 3 mo>k- 
HocTb noBbimeHHH k. n. a. kotaob npn padoTe Ha ra3e, 
h 6 o b coBpeMeHHbix ycjioBHflx k. n. a. h c-beM napa npn 
padoTe Ha yrjie a ra3e b KOTejibHbix paccMarpHBaeMbix 
3aBOAOB npHMepHO oAKiiaKOBbi. Ho CAeuyer ynecTb, hto 
TonKH kotaob npn nepeBOAe na ra3 He nepeodopyAO- 
BaAHCb, a dbiAH AHuib npucnocodjieHbi k OKHraHHio 
ra3a 3a cneT ycraHOBKH ropeAOK c doKOBofi CTOpoHbi. 

B 1949 r. Ha TyjibCKOM 3aB0Ae n/n 95 dbiA Hcnbixan 
mgtoa decnAaMeHHoro oKHranHH ra3a no cxeMe, pa3- 
padoraHHoft SHepreTHnecKHM HucrmyroM AH CCCP, 
h ycTaHOBACHo, mto padoTa kota a Ha rase nry TenAO- 
TBopHocTbio 750 — 800 kkcza/hm 3 xapaKTepH3yeTCH ko- 
3ff)(j)HUHeHTOM nOAe3HOTO A6HCTBHH 73%. OaKTHHeCKHH 
x<e cyMMapHbin k. n. a. KOTeAbHOH uaHHoro 3aBoua 
b 1956 r. npn padoTe Ha yrAe cocTaBAHA 66%'. TaKHM 
odpa30M, npn paunoHaAbHOM c>KHraHHH ra3a 1 K3 ao- 
pHH ra3a nry 3aMeHHeT 1,1 KaAopHio noAMocKOBHoro 
yrAH, 3TO AaeT B03MO)KHOCTb CHH3HTb 3aTpaTbI TOnAHBa 
npn noAyneHHH napa h hbahctch AonoAHHTeAbHbiM hc- 
tohhhkom cHH>KeHHH cedecTOHMOCTH napa. 

npn coct a ba e h h h npeunpoeKTHbix pacneTOB Ha 
CTpOHTeAbCTBO KpynHbIX npOMblUIAeHHbIX CTaHUHH 
«rToA3eMra3 », b 7 — 10 pa3 npeBbimaioiuHx no moiu- 
HOCTH nOAMOCKOBHyiO CT3HUHIO (FpbI3AOBCKaH, C. Are- 
eBCKaa, TpycJiaHOBO-BocKpecencKaH h up.), CTpoHTeAb- 
ctbo h 3KcnAyaTauHH hx HaMeneHbi Ha doAee pauno- 
HaAbHOH OCHOBe. 

HaMeneHo decnepedoHHoe HcnoAb30BaHHe b TeneHHe 
Bcero roAa BbipadaTHBaeMoro ra3a, doAee paunoHaAb- 
HaH opraHH3auHH dypoBbix padoT h nepexou Ha 3AeK- 
TpHuecKyio cdoiiKy ckb 3 >khh. KpoMe Toro, b pacneTax 
Ha CTpOHTeAbCTBO KpynHbix CTaHUHH HaMeneHa ycTa- ■ 
HOBKa doAee MOHIHbIX H 3Cj)(})eKTHBHbIX B03AyXOAyBHbIX 
yCTHHOBOK, CTpOHTeAbCTBO 3A3HHH H COOpy>KeHHH B CO- 
OTB6TCTBHH C 3anpoeKTHpOB3HHOH MOIUHOCTblO CTaHUHH 
h, HaKOHeu, nepexou Ha hobvkj cxeMy ra3H(j)HKauHH 
yrAH, pa3padoTaHHyio BHHHnoA3eMra30M. 

B pe3yAbTaTe cedecTOHMocTb 1000 hm 3 ra3a Ha npo- 
MbrniAeHHoii ct 3 huhh «FloA3eMra3 » mojkgt dbiTb ao- 
BeA&Ha: no npoH3BOACTBy ra3a ao 6,29 pyd./Tbic. hm 3 
h TpaHcnopTHpOBKe — ao 0,71 pyd./Tbic. hm 3 b nepe- 
cneTe Ha ycAOBHoe TonAHBo cedecTOHMocTb npousBOA- 
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CTBa ra 3 a npoMbiuiAeHHOH ct 3 huhh (^panKo-cTaHunn) 

C 0 CT 3 BHT 

6,29-7000 rrt r „ , 

— — o2,o py6.//n ycAOBHOro TonAHBa ; 

cedecTOHMocTb ra 3 a npoMbiniAeHHOH cthhuhh ((J)pan- 
Ko-noTpedHTeAb) coct3bht ! 

7,0-7000 co . 

^ — 08,4 py6 .jm ycAOBHOro TonAHBa. 

CpaBHeHHe noi<a3aTeAeH npoeKTOB KpynHbix ct3huhh 
« noA3eMra3» c cedecTOHMOCTbio AodbinH yrAH no 
npoeKTaM Ha CTpOHTeAbCTBO uiaxT Ha sthx ynacTKa'x 
H C I^aKTHHeCKHMH A3HHbIMH no KOMdHHATy TyAayroAb 
3a 1956 r. npHBOAHTCH b TadA. 4. 


TaSAHua 4 


HaHMenoBaHHe noKaaaTejieii 

Yrojib 

Tfl3 

Ta3 b °/ 0 
k yrjiio 

PacieTHaa ce6ecTOHMOCTh yrjin h 
ra3a Ha HpoMbiuuieHHux CTaHnwix 
,rioa3eMra3 '‘ h rnaxTax,' m ycji.'TOnji. : 
tftpanKO npennpHflTHe-npOH3Bo- 
AHTeab 

130 

52,5 

40,4 

(j)| aHKO-TonKa noTpe6HTejin . . 

163,5 

58,4 

35,7 

Packer b cpaBHenwn c (jjaioHiecKOH 
ce6ecTOHMOCTbio yraa na rnaxTax kom- 
6HHaTa Tyjiayrojib b 1956 r., m yea. 
Tona.: 

(jjpanKO npeanpHHTne-npoH3Bo- 
AHreJib 

184 

52.5 

28,5 

^paHKO-Tonna iiOTpe6HTea)i . . 

253 

58,4 

23,0 


KAnHTAJIOBJIOTKEHHfl 

BBHAy OCOdeilHOCTeft CTpOHTeAbCTBa FIoamockobhoh 
CT aHUHH «riOA 3 eMra 3 » KailHTaAOBAOACeHHH B ee CTpOH- 
TeAbCTBo ne xapaKTepHbi, nosTOMy hx HeAb 3 H 3 aicna- 
AbmaTb b ocHOBy pacueTOB npn cocTaBAeHHH npoeKTOB 
Ha CTpOHTeAbCTBO hobhx CTaHUHH «noA 3 eMra 3 ». 

PacueTbi noKa 3 bmaioT, hto, Kax npaBHAO, cTpon- 
TeAbCTBO CTaHUHH «IIoA3eMra3» ■ Ha dypbix yrAHx od» 
xoahtch AemeBAe uiaxT. 

KanHTaAOBAOACeHHH B CTpOHTeAbCTBO lUaTCKOfl CT3H' 
uhh «rioA 3 eMra 3 » cocTaBAHioT 665 pyd./r toaoboh ao- 
dbiHH b nepecneTe Ha ycAOBHoe TonAHBo, a KanHTaAO- 
BAOACeHHA B CTpOHTeAbCTBO UiaXTbl aHaAOTHHHOH MOIU- 
hocth — 750 pyd./r toaoboh Aodbinn b ycAOBHOM Ton- 
AHBe. 

CorAacHo cocTaBAeHHOMy pacneTy KanHTaAOBAOJKe- 
HHH B r pbI3AOBCKyiO CTaHUHH) «nOA3eMTa3» . COCTaB- 

ahk>t 472 pyd./r toaoboh Aodbinn b nepecuere Ha 
ycAOBHoe TonAHBo. CpeAHHe KanHTaAOBAOJKeHHA no. 
npoeKTaM inaxT JVe 2 , 3 , 4 h 5 , 3 aKAaAbiBaeMbix Ha 
3 tom Meere, cocTaBAHK)T 576 pyd./r toaoboh Aodbinn 
B ycAOBHOM TOnAHBe. 

CorAacHo cocTaBAeHHOMy pacueTy KanuTaAOBAOAie- 
hhh b CeBeDO-AreeBCKyro CTaHuino «E[oA3eMra3» co- 
CTaBArnoT 440 pyd./r toaoboh Aodbinn b ycAOBHOM Ton- 
AHBe. KannTaxoBAOJKeHHH no npoeKTy iuaxTbi JVe 1 Ha 
CeBepo-AreeBCKOM MecTopo>KAeiiiiH cocTaBAHioT 
805 pyd./r toaoboA Aodbiun b ycAOBHOM TonAHBe. 

AHaAOTHHHbie AaHHbie noAvnaroTCH no crponTeAbCTBy 
CTaHUHH «noA 3 eMra 3 » Ha Tpy^aHOBO-BocKpeceHCKOM 
MeCTOpOXCAeHHH B IloAMOCKOBHOM 6 aCCellHe H JlpKaHbl- 
cnaftcKOM B Ka 3 axcraHe, 
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34>4>EKTHBHOCTb HCn0JIb30BAHHJI 3AI1ACOB 

yrji# b heapax 

Ilpouecc noA3eMHofl ra3Htj)HKauHH yrAH, kblk h bch- 
khh npouecc npeBpameHHH b coBpeMeHHbix ycTaHOBKax 
OAHoro Biifla 3HeprHH b Apyrofi, conpoBOJKAaeTca no- 
Tepeft vac™ Teruia. B na3eMHbix ra3oreHepaTopax sth 
riOTepH AOCTHraior 23—30 % h xhmhtcckhh k. n. a. 
npouecca ra3H(J)HKauHn o6hhho cocTaBAHeT 70 — 77%. 

B no,a, 3 eMHbix ra3ore«epaT0pax TeopeTHuecKH neJib3H 
o>KHAaTb 6ojiee BbicoKoro xh m nuecKoro k. n. a., ueM 
b Ha3eMHbix rasoreHepaTOpax, ho TaM h mciotch raK>Ke 
h Apyrne norepn b BHAe yreueK AyTbH h rasa, llo 
HMeiomuMCH pacnexaM 3 th noTepu Moryr 6biTb AOBe- 
Aenbi ao 10, — 15%, hah b nepecaere Ha yro/ib ao 
7-8%. 

TaKHM o0pa3OM, npa noAi-ioft ra3HtJ)HKaunH 3anacoB 
yrAH b Heapax, npn noAseMHoft ra3H(j)HKan,HH mo>kho 
B biAaTb na noBepxHocTb b BHAe ra3a (100 — 7,5) X 
X 0,75 = 69% 3anacoB yrAH. 

npa maxTHoii AoSbine no AaHHbiM UeHTporanpo- 
rnaxTa 1 no 31 rnaxre IloAMOCKOBHoro dacceima moih- 
HOCTblO 200 TbIC. T B I'OA H BbllUe, OTpaSOTaBUieH CBOH 
3anacbi c 1944 no 1954 rr., npOMbimjieHHbie 3anacw 

yrAH dbiAH HcnoAb30BaHbi Ha 66%. 

Flo TeM >Ke AaHHbiM npoMbiuuieHHbie sanacbi 6oAee 
MeAKHx 15 rnaxT MomnocTbio 50 — 100 thc. t b toa, 
OTpaOoTaBuinx 3anacbi b Teueirae 1950 — 1954 rr., 6 mah 
H cnoAb30BaHbi na 63%. 

B cpeAHeM HcnoAb30B3HHe npoMbiiHAeHHbix 3anacoB 
no yKa3aHHbiM 46 OTpadoTaBUiHM iuaxxaM paBHO 
65,7%, a noTepH yrAH b neApax — 34,3%. 

npn noA3eMHOH ra3H(|)HKau,nH yraeft rioAMOCKOBHaa 
CTaHHHH «FIoA3eMra3» b 1956 r. noTepsuia yrAH b HeA- 
pax ot neAOJKora 25% h ot yTeueK ra3a 35,8% 2 , mo 
b nepecneie na yroAb coeraBAHer 35,8X0,75 = 26,8%. 
Odnu-ie norepH yrAH b neap ax coct3bahah 51,8%; 
K03^cj)HUHenT HcnoAb30BainiH neAP — 48,2%'. C yneTOM 
XHMHHeCKOrO K. H. A., KOTOpblH B 1956 r. COCTaBHA 
62,8%', HcnoAb30BanHe 3ariacoB yrAH b HeApax na 

riOAMOCKOBHOH CTaHHHH «FIOA3eMra3» COCTaBHAO 

48,2X62,8 = 30,3%. 

OcBoeHHe paspadoTariHOH BHFIHrioA3eMra30M ho- 
boh cxeMbi ra3H(J)HKauHH yrAH c npeHMymecTBeiiHbiM 
Bbira30BbiBaHneM yrAH b CTopoHy ueAHKa 11 TepMHue- 
CKOH nOArOTOBKOH HAaCTa AaCT BO3M0>KH0CTb yCTpa- 
HHTb noTepH yrAH ot neAo>Kora. Flpri c.oxpaneHHH Ta- 
Koro a<e pa3Mepa yieneK ra3a, Kai< Ha Hoamockobhoh 
CTaHHHH, K03(|KpHU;HeHT HCn0Ab30BaHH5I yrAH HeAD 
HOBbicHTCH ao 73X0,74 = 54%-. 

CAeAOBaTeAbHo, npn ocbochuh hoboh cxeMbi ra3H- 
4)HKau.HH HcnoAb30BanHe TenAa yrAH neAP npH noA- 
3eMHoft ra3H(|)HKauHH xoth h dynex Ha 17%' HH>Ke, ueM 
npn waxTHofi Ao6bine, oAHaKo npn stom ocraiOTCH 3Ha- 
HHTeAbHbie HencnoAb30BaHHbie pe3epBbi. 

F4cnoAb30BaHHe 3anacoB yrAH b HeApax mojkot dbixb 
noBbimeHo ao TeopeTHuecKofi BeAHHHHbi 69%' 3 a cneT 
chh>kshhh yTeueK ra3a b noA3eMHOM ra3oreneparope 
h 3a cneT rasncpuKannH HenpoMbiiuAeHHbix 3anacoB 
yrAH. 


1 ripoeKTHbie n (jiaKTHiecKHe cpoi<H c,ny>K6&i max? FIoamo- 
cKOBiioro fiacceiiHa. UenTponinpomaxT, 1955. 

2 rioacHCT noTepb yrjia h ra3a caejiati no MeTOAoaoniH,AeiV 
cTByioiiievi b cucreMe noASeMnoii ra3ntt )HKau ' IJH yr-'ieft : 


3HEPrETHMECKRE 3ATPATW HA F1POH3BOACTBO 

PA3A H yrjlfl, TPAHCnOPTHPOBKy H OKHTAHHE 

Ha npoH3B0ACTBo ra3a MeTOAOM noA3eMHofi ra3H- 

(JjHKauHH Ha Hoamockobhoh cTaHU,HH pacxoAyeTCH 

65.4 kbt-h 3AeKTpo3HeprHH Ha xa>KAHe 1000 hm 3 ra3a, 
hto npn pacxoAe ycAOBHoro TonAHBa Ha 1 kbt-h b pa3- 
Mepe 0,443 kz 1 cocthbut 65,4 kbt-hX 0,443 kb ycA. 
towi./k6t-hX7000 kkoa/kb =20 3\0 3 kkcla TenAa, haii 
27,3%' ot TenAa Bbipa6oTaHHoro ra3a. KpoMe toto, 
riOAMOCKOBHaH CTaHAHH 3aTpaHHBaeT 31,6 K8T-H 3JICK- 
TposHeprHH, hah 1 3,5 % ot TenAa ra3a na ero Tpanc- 
nopTHpoBKy k norpedHTeAio. 

TaKHM o6pa30M, noAMOCKOBHan CTaHUHH «noA3eM- 
ra3» b caMOM npou,ecce ra3H4)HKau,HH noTpefiAHeT 27% 
TenAa h, ecAH 6bi ra3 noTpeSAHACH na MecTe, mo>kho 
6biAo 6u 74% Bbipa6aTHBaeMoro TenAa nepeAaTb b na- 
pOAHOe X03HHCTBO. 

H3-3a HecoBepmencTBa ycAOBHH TpancnopTHpoBKH 
rasa Ha FIoamockobhoh cthhahh noTpediiTeAb noAy- 
naet TOAbKo 60% TenAa bmccto 74%. 

FloAcneTbi no KpynHbiM npoMbiniAeHHbiM cthhakhm, h 
b nacTHocTH noAcneTbi FHnponoA3eMra3a no Fpbi3AOB- 
ckoh cTaHUHH «HoA3eMra3», noKa3HBaiOT, mo aah 
I ipOH3BOACTBa H TpaHCHOpTHpOBKH ra3a Ha paCCTOHHHe 
10 — 12 km Ha 1000 m 3 saAOBoro ra3a npn TeMnepaiype 
20° TpeOyeTCH 16,5 kbt - m , aAeiapoaHepruH h 116 m 3 
ra3a. B nepecnexe Ha SAeKTposneprHK) sto cocTaBAHeT 

48.5 kbt-h , hah 150,5- 10 3 kkua TenAa, 18%' ot TenAa 
ra3a (16% - — Ha npoH3BOACTBO h 2% — na TpaHcnop- 
THpoBKy ra3a). 

Ha AoSbiqy 1 t noAMOCKOBHoro yrAH maxTHbiM cno- 
co6om 3aTpanHBaeTCH 12,07 kbt-h SAeKTpoaHeprHH; na 
rpaiicnopTHpoBKy 1 t yrAH no A<eAe3Hoft Aopore na 
paccTOHHne ao 50 km , noAroxoBKy ero k CHKHrai-iHK) 
b KOTAax h 30A03'AajieHne — eipe 45,5 kbt-h aACKTpo- 
sHeprHH. Bcero Ha npOH3BOACTBO, TpaHcnopTHpoBKy 
h noAroxoBKy yrAH k cnairaHHio Heo6xoAHMO 3aTpaTHTb 
57,57 kbt-h 3AeKTp03HeprHH. OSman 3aTpaTa TenAa 
na Aodbiny yrAH, ero TpaHcnopTHpoBKy h noAroxoBKy 
k cjKHraHHio cocTaBAHeT 6,8% ot TenAa AoObiToro yrAH. 

nOMHMO SKOHOMHHeCKOH 3(|)c}jeKTHBH0CTH BOHpOC npH- 
MeHeHHH ra3a BMecTo TBepAoro TonAHBa HMeeT pHA 
TeXHHHeCKHX, SKCnAyaTanHOHHblX H COUHaAbHbIX npe- 
HMymecTB. 

Kan OTMenaiOT noTpedHTeAH ra3a Hoamockobhoh 
CTaHHHH «noA3eMra3», npouecc ropeHHH na ra3e pery- 
AnpyeTCH ropa3AO Ayqrne, ueM Ha TBepAOM TonAHBe, 
odcAyjKHBaHHe kotaob Ha ra3e a erne. 

npnMeHeHHe ra3a nTY Hoamockobhoh CTaHHHH 
TyAbCKHM pesHHOBtiM 33BOAOM aah noAyueHHH napa, 
HcnoAb3yeMoro b npouecce ByAKaHH3auHH pe3HHH, 
no3BOAHAo AOCTHmyTb nocTOHHCTBa TeMnepaTypti H 
AaBAeHHH napa, a CAeAOBaTeAbHo, nocTOHHCTBa Tex- 
HOAOrHHeCKHX pe>KHMOB, HTO npHBeAO K yMeHbineHHIO 
dpana. 

C nepexoAOM padoTbi KOTeAbHOH Ha cucHraHHe ra3a 
ornaAaeT Bee vctpohctbo no TonAHBonoAroroBKe h 
T onAHBonoAane, a ca eAO b aT e a b h o, THJKeAbifi TpyA 
rpy3MHKOB yrAH h 30AbiuHK0B, yMeribrnaeTCH Teppu- 
todhh 3aBOAOB-noTpe6HTeAefi h co3AaioTCH neorpa- 

HHHeHHbie B03MOJKHOCTH aBTOMaTH3aUHH TOnOHHbIX 

npoueccoB. 


* Ho AaHHbiM MocaHepro 3a 1955 r. 
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TaK, Ha 3aB0£ax n/a 86 h 95 — ocHOBHbix norpedH- 
Tejiax ra3a noAMocxoBHOH ct3hhhh «noA 3 eMra 3 » npn 
noJiHOM nepeBOAe kotaob Ha ra3 uuaT KOTenbHOH 
mo>kho dbino 6h coKpaTHTb Ha 55 aenoBex (43%), 
KOTopbie b HacToam.ee BpeMa 3aHHTbi na Bbirpy 3 Ke 
yrna, noAroTOBxe ero k c>KHraHHio h 3onoyAaneHHio. 

no pacaeTaM JleirHHrpaAcxoro OTAeneHna Tcnno- 
SHepronpoeKTa c nepexoAOM Ha ra 3 nry ancneHHOCTb 
nepcoHana anexTpocTaHHHH MoiHHOCTbK) 1,2 mjih. kbt 
yMeHbUiaeTca c 715 aenoBex npn padoTe Ha yrne rnaxT- 
hoh Aodbian h 745 Hen. npn padoTe Ha yrne xapbep- 
hoh Aodbian ao 255 Hen., to ecTb noara b tph pa 3 a. 

C nepexoAOM padoTbi xoTenbiioft Ha oxHraHHe ra3a, 
Rax oTMeaaiOT noTpedHTenn, pe3KO ynyamaiOTCH caHH- 
TapHbie yCAOBHH KOTeAbHOH, TeppHTOpHH 3aBOAa H 
KyjibTypa npoH3BOACTBa. 

KpoMe toto, npn nepeBOAe xoTenbHbix npoMbimneH- 
Hbix npeAnpuaTHH Ha ra3 BbicBodoJKAaeTca >xene3HO- 
AOpOJKHblH TpaHCnOpT H 3BTOTpaHCnopT, 3aHHTbIH Ha 
nepeB03Kax yrna h 3onbi, ycTpaHaeTca 3acopeHne 30- 
noft h ra3aMH npnneraroiHHX k 33BOA3M paiioHOB ro- 
poAa. 

HaKOHeu,, BajxHeHiHHM coHHanbHbiM npeHMymecTBOM 
npHMeHeHHa ra3a nry HBnaeTca ocBodoJKAeHHe aeno- 
Bexa ot Ta>xenoro, H3HypHTeAbHoro h onacHoro noA- 
3eMHoro TpyAa maxTepa. 


* * 

* 

npodjieMa noA3eMHoft ra3ncpHKauHH b Cobctckom 
Coio3e, HecMOTpa Ha Hannane eme pana HeAOCTaTKOB 
h HepemeHHbix BonpocoB Ha nepBoii CTaAHH, pemeHa, 
H HMeiOTCH Bee OCHOB3HHH AAH CTpOHTeAbCTBa Kpyn- 
Hbtx npOMbIHJJieHHbIX CT3HH.HH «nOA3eMTa3». 

TexHHKQ-SKOHOMHqecKHe noKa3aTejiH Hedonbinoro 
npeAnpHHTHH — Hoamockobhoh ct3hhhh «noA3eMra3» 
no npOH3BOAHTeJIbHOCTH TpyAa H CedeCTOHMOCTH A3>Ke 
npn HacTonmeM ypoBHe TexHHKH noA3eMHOH ra3H(j)H- 
RauHH yrnefi He OTCTaiOT ot maxTHofi Aodbian yrna 
b noAMocKOBHOM yronbHOM dacceHHe. 

TexHHKo-SKOHOMHaecRHe HOKa 3 aTejiH 3 anpoexTHpo- 
BaHHbix KpynHbix npoMbimjieHHbix CTaHHHH b noAMOc- 
kobhom dacceHHe h Ka 3 axcTaHe h ABHHbie npoexTa 
CTpoHiyeftcH AnrpeHCKOH npoMbimneHnon ct3hh.hh 
«noA 3 eMra 3 » noxa 3 biBaiOT, hto no npoH 3 BOAHTenbHO- 
cth Tpyna h cedecTOHMocra noA 3 eMHaa ra 3 nc})HKaHHH 
yrjIH 3 HaHHTeJIbH 0 3 (J)(peKTHBHee He TOAbKO UiaXTHOH 

Aodbian, ho b HenoTopbix ropnoreonorHaecxHx ycno- 
bhbx OHa BnonHe Mo>xeT xoHxypHpoBaTb c xapbepHoft 
Aodbiaefi yrna, h Aa>xe c TeM npeHMymecTBOM, hto 
npn, 3tom ocBaHBaioTcn dojiee rnydoxo 3 aneraK>mHe h 
Meneo MomHbie nnacra yrna. 


AHrpeHCKHH yrojib KaK cbipbe 
Ana noA3eMHofl ra3ncj)HRau.nn 

r. n. 3bIBAJ!OBA 

BHHHrioA3eMra3 


A HTPEHCKOE MecropojxAeHHe dyporo yrna dbino 
OTKpbiTo b 1933 r. ZleTajibHaa pa3BeAxa ero Ha- 
aanacb b 1940 r. MecTopo>KAeHHe hbjihctch oahhm H3 
caMbix KpynHbix b CpeAHeft A3 hh. Mom,HocTb yronb- 
Horo nnacra AHrpeHCKoro dypoyronbHoro Mecropo>KAe- 
hhh AocTHraeT b CeBepo-BocToaHOH aacTH 60 m. B Me- 
cTe pacnonroxeHHa cTpoameHca Ha MeeropowAeHHH 
CTaHHHH «noA3eMra3» Mom,HocTb njiacTa yrna xoned- 
AeTCH ot 3 AO 20 M. 

B HacToam.ee BpeMa eme HeT onbiTa no noA3eMHOH 
ra3Hi})HKaHHH dypbix yrAefl MomHOCTbio donee 4 m. 
OnbiTbi no ra3H(|)HKaHHH aHrpeHCRoro yrna b Ha3eM- 
HblX ra30rCHepaTOpaX npOBOAHAHCb HHCTHTyTOM 

BHHHHn b rHpmcjienbAe b 1949 r. [1], nponecc 
ra3H(pHKaHHH Benca Ha napo-KHcnopoAHOM AyTbe non 
AaBneHHeM okojio 20 am. npoBeAeHHbie onbiTbi noxa- 
3ann TexHHaecxyio ocymecTBHMocTb npoHecca. Ho npo- 
uecc men c xyAuiHMH no cpaBneHHio c ApyrHMH yrnaMH 
noxa3aTenaMH no npHHHHe Manoro buxoas cmoah H3 
aHrpencxHx yrnen (nojiyaanocb noHH>xeHHoe coAep- 
>xaHHe MeTaHa b ra3e), TepMHaecxoH h MexaHHaecxon 
HenpoaHocTH 3Thx ymeH h AerxonnaBKOCTH 30Abi. 

Bonbrnne 3aTpyAHeHHa npn npoBeAGHHH onbiTOB 
npeACTaBnana noAroTOBxa yrna x ra3H(})HKaHHH. 

OnTHManbHbie noxa3aTenH ra3Ht})HKaHHH nonyaanHCb 
Ha (jjpaxHHH aHrpencKoro yma ot 5 ao 15 mm, ^ npeA- 
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BapHT&JibHo noAcymeHHoro ao ba3>khocth ot 16,7 ao 
26,5%. npn Bna>KHOCTH yrna 33 — 35% nonyaanca ra3 
noHH>xeHHOH TennoTBOp hocth ; yronb npn 3arpy3xe cjih- 
nanca h nnoxo cxoaha b ra3oreHepaTop. Bo BpeMa i 

cymxn yrna b ra3oreHepaTope odpa30BbiBanqcb mhoto ;! 

nbuiH h Menoan, KOTopbie co3AaBann noBbiineHHoe tha- [ 

paBAHaecxoe conpoTHBAeHHe cnoa h npenaTCTBOBaAH ! 

paBHOMepHOMy pacnpeAeneHHK) ra30Boro noraxa no ce- i 

aeHHio ra3oreHepaTopa. nosTOMy oxasanocb BbiroAHee 
Ao 3arpy3KH yrna b ra30reHepaT0p aacraaHO ero nOA- 
cymHBaTb, a odpa30BaBmyx)ca npn Atom Menoab ot- 
ceiiBarb. 

Otxoa Menoan npn yrnenoAroTOBKe cocTaBAan: b hc- 
xoahom yrne— 12%; nonyaeHo npn ApodAeimn - - j 

13,4%; naAyaeHO npn cymxe — 26,1%. Bcero nony- I 

aeHo Menoan ot hcxoahoto yrna 51,5%-. ; 

OcodeHHOCTbio npouecca ra3Ht|)HKaHHH aHrpeHCRoro 
yrna b cnoe aMaeTCa HeoAHopoAHoeTb noAyaaiom,HXca 
uwaxoB no coAepnoHHK) HeAo>xora. OaeBHAHo, AyTbe 
HepaBHOMepHo pacnpeAenaeTca b mAaxofiOH. noAymxe 
H3-3a nannana b mnaxax doAbmoro KOAHaecTBa yronb-; 
hoh nbiAH h A-erxonA a b kocth 3oah. 

B 1952 r. npOBOAHAHCb HcnbiTaHHa aarpeHCxoro yrna 
b ra3oreHepaTope THAna b «xnnam.eM cAoe». flpo- j 

Hecc ra3H4)HxaHHH Aerxo peryAiiposaAca h npoTexan j 

HenpepbIBHO de3 IHAaKOBaHHH, I 
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T a 6 n h u a 1 



TeXHHMCCKHft aHa.1H3i °/o 

Coctsb roproueft Maccw, % 

UeJiHKH yma 

| 

A c 

°o6m 

v r 

c r 

n r 

N r 

o r +s r 

AHrpeHCKHft, onhiT 6 

33,18 

8,31 

1,01 

32,12 

82,67 

3,87 

0.95 

12,49 

OnbiTbi 11, 8 

36,80 

8,98 

0,78 

30,09 

82,32 

3,38 

0,65 

13,65 

. 1, 2, 3, 9 ... . 

33,76 

8, :0 

0,92 

32.14 

84,29 

3,40 

0,91 

11,40 

„ 16, 17, 18, 19 . . 

noaMOCKOBHblH (CpeflHHe paH- 

24,5 

7,00 

0,81 

29,5 

83,32 

4,25 

12, 

43 

Hbie) 

30,0 

12-27 

3,6 

48,5 

70,00 

5,2 

24,8 


y^HTbiBan Majiyro TepMHPe- 
CKyio h McxaiiH^ecKyio npo'i- 
HOCTb papoBoro aurpencKoro 
yrAH, mo>kho 6 hjio 6 b i nopro- 
TaBJKiBaTb ero k ra3H(J)HKauHH b 
cJioe nyTCM SpuKeTHpoBam-iH. 

4>. A. rionyTHHKOB h M. K. rio- 

KPOBCKHH [ 3 ] COnOCTaBHJIH pH A 
dypbix yrjieii no hx cnocodnoc™ 

6pHKeTHpoBaTbcn h paeaTb npon- 
Hbie BJiarocTofiKHe 6pnKeTbi. llo 
CnOCOdHOCTH 6pHI<eTHpOBaTbCH 
aHrpeHCKHe yrAH mojkho nocTa- 
BHTb BCAep 3a yrJisiMH yKpaHHbi 
h BauiKHpuH, saiiHMaromuMH b 
3T0M pnpy nepnoe Mecxo. Ho aBTopbi OTMenaioT, hto 
rarpocKonmnocTb aurpeHcxoro yrAH nacxoAbKo Be- 
JiHKa, pto 6pHi<eTbi, H3roTOBAeHHbie H3 Hero, Sbicrpo 
TepaioT MexaHHHecicyro npomocTb h ct3hob5itch Henpn- 
roAHbiMH pah xpaneHHH. npHBeAeHHbie Bbirne CBepeHHH 


Phc. 1. CxeMa noflann nyTba b peJiHK: 

1 — KBapi;eu/i5i TpySica; 2 — cajibHHKonoe yiUTOTHeHHe; 3 — 
cnupa-’ib p03>Ktira 

6hjih HeAOCTaTOHHH pah oireHKH aHrpeHCKoro 6yporo 
yrAH Kax cbipbH pah nop3eMHoft ra3HtjjHKapHH. no- 
STOMy b 1956 r. b JiaSopaTopnH Ns 1 BHHHnop3eM- 
ra3a 6hah nocTaBAenbi nepBbie onbiTbi no ra3H(pHKa- 
Phh ueJiHKOB aHrpeHCKoro yrAH Ha AadopaTopHoft ycTa- 
HOBKe. 

y^HTbiBaa, pto ao Toro BpeMenii onbiTbi no Aadopa- 
TopHbiM HcnbiraHHHM pa3AHHHbix yrAeft hochah Kane- 
CTBeHHbifl xapaierep h KpHTepneB nepeHOca pe3yAbTaT0B 
Aa6oparopHbix onbiTOB b ecTecrBeHHbie ycAOBHH nona 
He 6hao pa3pa6orano, noAypeHHbie paHHbie no ra3H- 
CpHKapHH P6AHKOB aiirpeHCKOTO yrAH CpaBHHBaAHCb c 
pe3yAbTaTaMH onbiTOB c hoamockobhhm yrAeM, npo- 
BeASHHblX Ha T3K0H Hie yCTHHOBKe B 1954 r. [4], 
ra3i«j3HKauHH HccAepoBaAacb Ha ueAHKax yrAH pa3- 
MepoM 100X100X400 mm npn ecTecTBeHHOH ba3>k- 
hocth yraeft. TexHHPecKHft h SAeMeHxapHbift aHaAH3bi 
aurpeHCKHX h nopMOCKOBHbix yrAeft, no/yjepraumnxc}i 
ra3H(J)HKau,HH, npmjepenbi b Ta6A. 1, 


UeAHKH yrAH noMempAHCb b TpyOnaTyro MOAeAb h 
ynAOTHHAHCb TaM npn noMoipH rnnca. no 6oAbmoft 
och peAHKa npocBepAHBaAcsj KaHaA 0 5 mm , hmhth- 
pyiomHft c6oenHbift KaHaA. nopana pyTbH npoH3Bopp- 
Aacb nepneHAHKyAnpHo och KaHaAa Ha paccTOHHHH 
75 mm ot KOHpa peAHKa. ZIah nopann pyTbH Ha 3 tom 
paccTOHHHH npOCBepAHBaAOCb OTBepCTHe 0 7 MM H 
b Hero BciaBAHAacb KBappeBan TpyOna, aHaporHPHO 
oOcapHoft KOAOHHe, cnycKaeMoft b 6ypOByio CKBaxoiHy. 
Po3>KHr peAHKa yrAH ocymecTBAHAcn npp noMom,H 
SAeKTpOCnHpaAH, BCTaBAeUHOH B 3a6oft CKBaHCHHbl. 
npoBopa ot cnupaAH nopcoepHHHAHCb nepe3 TpaHc- 
(popMaTop k 3AeKTpoceTH. Ha pHC. 1 noKa3aHa cxeMa 
nopapn pyTbH b peAHK yrAH h pacnoAOJKeHHe cnHpaAH 
po3>KHra. ,D,ah yAypmeHHH ycAOBHft po3>Kiira nop 9 A ek- 
TpocnHpaAb noMemaAHCb ppeBecHbie CTpy>KKH. 

TpyOpaian MopeAb npepcTaBAHAa co6oft OTpesoK 
rpy6bi 0 1 50 mm h pahhoh 500 mm, pa3pe3aHHbift 
no pAHHe. C pyTbeBoft ctopohh MopeAb 3aKpbiBaAacb 
rAyxoft KpbiuiKoft, Tax Kax pyTbe nopBopHAocb pepe3 
BepTHKaAbHyro «cKBa>KHHy». BTopan CTopoHa MopeAH 
3aKpbiBaAacb KpbimKoft co piTypepoM, pepe3 kotopbih 
otbophach ras H3 MopeAH. CxeMa ycTaHOBKH npHBe- 
peHa Ha puc. 2. 



jlyTbe (KHCAopop) H3 6aAAOHa pepes pepyKTop, 
MaHOMeTp h peoMexp nopaBaAocb b MopeAb. FIoAy- 
peHHbnft ra3 otbophach c ppyroro KOHpa MopeAH, npo- 
XOPHA nOCAepOBaTeAbHO TpII XOAOPHAbHHKa, AOByuiKy 
KOHpeHcaTa c TepMOMeTpoM pah H3MepeHHH TeMnepa- 
rypbi rasa. peoMexp n pa Bwxope hs CHCTeMbi 
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oKHraJica. H3 ra30Boro noTOKa Ka>KAbie 10 mhh. ot6h- 
paJincb npodbi ra3a mh XHMnqecKoro aHajiH3a. Kp.HTe- 
pneM OKOHqaHHH onbiTa dbiAa npHHHTa TeruioTBopHOCTb 
noAyqaioiuerocH ra3a b 700 kkcia / hm 3 . 

KaHT^biH onbiT npoBOAHAcn npa nocTOHHHOM pacxoae 
AyTbH. Bcero dbuio npoBeAeHo 22 onbiTa c pacxoAaMH 
AyTbH ot 1 ao 13 a / muh . 



PhC. 3. rpa<{)HKH BJIHJIHHH paCXOAa AyTbH Ha KOAHHeCTBO 
Bfcira 30 BaHHoro yrjin h cpe^moio TenAOTBOpHOCTb ra 3 a npw 
ra 3 HtJ>HKauHH uejiHKOB aHrpeHCKoro h noAMOCKOBHoro ymeft 


Pa3Mepbi Bbira30BanHoro npocTpaHCTBa b ueAHKe yr- 
AH, BCKpbITOM nOCAe OnbiTa, dblAH p33JIHqHbIMH B 33BH- 
CHMOCTH OT paCXOAa AyTbH. IlpH paCXOAaX AytbH 
1 — 3 a/muh Bbira30BaHH06 npocTpancTBO hmcao rpyuie- 
BHAHyio (jDopMy c MaKCHMajibHbiM AHaMeTpoM y Ayrbe- 
boh CKBaxcHHbi ne doAbiue 40 mm ; AJJHHa Bbira30BaH- 
Horo npocTpaHCTBa 6biAa He doAee 200 mm h Ha Bbi- 
xoAe ra30Boro noTOKa H3 ueAHKa yroAb tie pacxouo- 
BaACH. C yBeAHMeHHeM pacxoaa AyTbH LUHpHHa Bbira- 
30B3HHoro npocfpaHCTBa yBejiHHHBaAacb, AOCTHran 
b MecTe noAavH AyTbH 100 Mm, a Ha Bbixoae ra3a H3 
ueAHKa 40 mm . 

KoAHnecTBO Bbira30BaHHoro yrAH, paccHHTaHHoe no 
cocTaBy h KOAHnecTBy nojiyneHHoro ra3a, 33BHceAO 
OT paCXOAa AyTbH Ha ra3H(j)HKaUHIO. 3 t 8 33BHCHMOCTb 
rpac})HMecKH npeacTaBAena cnAouiHoft HHiKHeft KpHBoft 
Ha pnc. 3, a nyHKTHpHoft AHHHeft noKa3aHa aHaAoruq- 
HaH 3aBHCHM0CTb AAH ra3H(|3HKaUHH UeAHKOB nOAMOC- 
kobhoto yrAH. H 3 cpaBHeHHH KOAHqecTBa Bbira30BaH- 
Horo yrAH 3a onbiT Ha aHrpeHCKOM h hoamockobhom 
yrAHX BHAHO, HTO npH aHaAOrHHHblX yCAOBHHX yaaAOCb 
Bbira30BaTb aHrpeHCKoro yrAH b 3 — 4 pa3a doAbiue, 
qeM noAMOCKOBHoro. Ha BepxHHX xpuBbix pnc. 3 npu- 
BeAeria 3aBHCHMOCTb cpeAHeft tchaotbophocth ra3a sa 
onbiT OT paCXOAa AyTbH (cnAOUIHOft AHHHeft — AAH 
aHrpeHCKoro yrAH h nyHKTHpHOH ■ — aah noAMOCKOB- 
Horo). ilo paCXOAOB AyTbH 5 a/muh TenAOTBOpHOCTb 
ra3a, noAyqaeMoro Ha aHrpeHCKOM yrAe, dbiAa oahoto 
nOpHAKa HAH He3H3HHTeAbHO BblHie TenAOTBOpHOCTH 
ra3a, noAyqaeMoro H3 hoamockobhoto yrAH. IlpH pac- 
xoaax doAbiue 5 a/muh TenAOTBOpHOCTb ra3a, noAy- 
qaeMoro Ha hoamockobhom yrAe, HaqHHaAa cHHwaTbCH, 
oqeBHAHO, 3a cqeT toko, hto 3ohh ra3Ht})HKauHH He, 
yKAaAbiBaAHCb Ha AAHHe ueAHKa b 400 mm . TenAO- 
TBopHOCTb ra3a, noAyqaeMoro npH pacxoaax AyTbH 
doAbuie 5 a / muh , n.a aHrpeHCKOM yrAe.npoAQAjKaAa, no- 
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BbimaTbCH ao pacxoAOB 8 — 9 a / muh , nocAe qero ona 
Taioxe cnHJKaAacb, OqeBHAHO, 3ohh ra3Hcj)HKauHH npH 
paBHbix pacxoaax AyTbH Ha aHrpeHCKOM yrAe hmcah 
MeHbuiyio A-KHHy, qeM Ha hoamockobhom yrAe. 

npouecc ra3H(j3HKauHH ueAHKOB yrAH b Aadoparop- 
Hbix ycAOBHHX npoTeKaA 3cj)c}>eKTHBHee na aHrpeHCKOM 
yrAe, qeM Ha hoamockobhom. OnTHMaAbHbift pacxoA 
AyTbH npn ra3H(j)HKaH,HH ueAHKOB aHrpeHCKoro yrAH 
6biA nopHAKa 8 a/muh (b cpeAHeM Bbira3OBbmaA0Cb 
2400 a yrAH c TenAOTBopHocTbio ra3a 1280 kkcia / hm 3 ), 
B TO BpeMH KaK npH ra3HCj)HKaH,HH ueAHKOB nOAMOC- 
KOBHoro yrAH Toro uce pa3Mepa OnTHMaAbHbift pacxoa 
AyTbH 6 ma 5 a/muh (b cpeAHeM Bbira30BbiBaAocb 650 a 
yrAH c TenAOTBopHocTbio ra3a 1075 kkcla / hm 3 ). 

AHrpeHCKHfi yroAb OTAHqaeTCH ot hoamockobhoto 
MeHbiueH 30AbHocTbK> h ApyrHM cocTaBOM ropioqeft 
Maccbi. B Hamux onbiTax 3OAbH0CTb ucahkob aHrpeH- 
ckoto yrAH dbuia nopHAKa 8% Ha cyxyio Maccy, 
a noAMocKOBHbix — 12 — 27% Ha cyxyio Maccy yrAH. 
Bua>KHOCTb ueAHKOB dbiAa oahoto nopHAKa. Pa3AHqHan 
30AbH0CTb UeAHKOB yrAH CKa3bIBaAaCb na yCTOHqHBOCTH 
npouecca ra3iic|)HKauHH ucahkob. 

Mohcho npeunoAoiKHTb, uto pa3AHqne b cnocodHocxn 
K ra3H(|)HKaUHH ueAHKOB 3HrpeHCKHX H nOAMOCKOBHbIX 
yrAeft od-bHCHHeTCH KaK pa3AHqHOft 30AbHOCTbK), TaK 
H pa3AHHHeM (})H3HKO-XHMHqeCKHX CBOHCTB TOpiOHeH 
Maccbi 3 thx yrAeft. H3BecTHO, hto aHrpencKHe yrAH 
HMeior MaAyio TepMuqecKyio npoqHOCTb. Ilpn padoTe 
b Ha3eMHbix ra3oreHepaTopax 3 th yrAH Aaior noBbimeH- 
Hoe conpoTHBAeHHe caoh yrAH, noBbiiueHHbift npoueHT 
yHoca yroAbHOH hhah c ra30M, a TaKuee noBbiuieHHoe 
coAepucauHe yruepoua b iuAaKax 3 a cqeT yxoua nbiAH 
co uiAaKaMH. CboActbo aurpeHCKoro yrAH pacTpecKH- 
BaTbCH noA AeficTBHeM BbicoKHx TeMnepaTyp yrAH npo- 
HBAHeTCH, oqeBHAHO, h npu ra3H(J)HKauHH ueAHKOB yrAH: 
yroAb pacrpecKHBaeTCH, b rpeiuHHbi npoHHKaioT ra3o- 
AyTbeBbie noTOKH h npouecc 3axBaTbiBaeT ucahk yrAH 
«rAyd>Ke». Bo3mo>kho, uto TepMonoAroTOBKa yrAH b 
npouecce ra3HcJ)HKauHH npHBOAHT k odpa30BaHHio dcwib- 
ineH TpeiuHHOBaTOCTH aHrpeHCKHX yrAeft, qeM nouMO- 
CKOBHblX. BAarOAapH STOMy, BepOHTHO, COKpamaiOTCH 
AAHHbl 30H ra3H(j)HKaUHH H yAaeTCH Bbira30BaTb dOAbUie 
yrAH 3 a onbiT. 

BbiHCHeHHe npHHHH pa3Horo noBeueHHH ueAHKOB aH- 
rpeHCKoro h noAMOCKOBHoro yrAeft b npouecce ra3H- 
4)HKaUHH npeACT3BAHeT dOAbinoft HHTepeC. OqeBHAHO, 
ueAecoodpa3HO npoBecra HccAeAOBaHHH H3MeHeHHft; 
TpeiuHHOBaTOCTH H Ta30npOHHUaeMOCTH ueAHKOB aH- 
rpeHCKoro yrAH, noAMOCKOBHoro m aA 030a bHor 0 h nou- 
mockobhoto MHoro30AbHoro yrAeft b npouecce hx nou- 
CyUIKH H TepMOnOATOTOBKH, UTOdbl BbIHCHHTb, UTO 
HBAHercH rAaBHefiuieft npHAHHoft pa3Horo noBeAeHHH 
ueAHKOB 3thx yrAeft: pa3Han 30AbiiocTb hx hah pa3- 
AHHHH B (j)H3HKO-XHMHqeCKHX CBOIlCTBaX ropiOHeft MaCCbl 
yrAeft. 

IlpoBeAeHHbie onbiTbi no ra3H(J)HKauHH ucahkob yrAH 
Ha AadoparopHoft ycTaHOBKe no3BOAHK)T yure ceftqac 
BbicK33aTb npeAnoAouceHHe, uto npouecc noA3eMHoft 
ra3H^»HKauHH aHrpeHCKHX yrAeft dyucT npoTeKarb, bo 
bchkom cAyqae, He xyuee, qeM noAMocKOBHbix,, qTO stot 
npouecc cAeuyeT npoBOAHTb Ha pacxouax AyTbH b cKBa- 
u<HHy b noATopa-ABa pa3a doAbinux, qeM Ha noA- 
MOCKOBHOft CT3HUHH npH yCAOBHH OpraHH3aUHH npO- 
uecca C OAHHaKOBblMH paCCTOHHHHMH Me>KAy pHAaMH 
CKBaUCHH. ' , 
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3 apy 6 e>KHbifl onbiT dypeHHa ckb 3 >khh 

c nponyBKOft 3 a 6 oH B 03 AyxoM 

P. E. J1EIU,HHEP, B. D. fOPWEHKO 

BHHHFIoA3eMra3 


n pw nofl 3 eMHOH ra 3 H(J)HKauHH yrjieft doAbuioii 
y/lGJibHbifi Bee b TpyAOBbix 3 aTpaTax h cedecTOHMo- 
cth ra3a 3aiiHMaioT dypoBbie padora. Ha Hoamockob- 
[ioh CTaimHH b 1955 h b 1956 rr. 3aTpaTbi na 6ypenne 

CKB 3 JKHH COCTaBHAH OKOJIO 16% OT BCeX 3 aTpaT HB 
npoH 3 BOACTBo h TpancnopTHpoBKy ra 3 a, noaTOMy bobbi- 
uieHiie npoH3BOAHTejibHOCTH TpyAa Ha dypoBbix pado- 
xax HMeeT doAbinoe 3 i-iaqeHHe ajih chh>k£hhh cedecTon- 
mocth rasa. 

npoBeAeniibie b 1955 r. 4 xrroxpoHOMeTpa>KHbie aa- 
6 AK>AeHna 3 a dypeHHeM ckb 3 >khh na Hoamockobhom 
CT aHUHH «noA 3 eMra 3 » noKa 3 aAH, hto Ha OTAeAbHbix 
yqacxKax na dopbdy c norAomeHHeM rjiHHHCToro pacr- 
Bopa npH SyperiHH oahoh CKBa>KHHbi 3 aTpaHHBaeTcn b 
cpeAneM okoao 12 aacoB, mo cocTaBAaex 20 — 25 % 
Bcero BpeMerm, neodxoAHMoro aah dypeHHH ckb 3 ?khu 
B HOpMaabllblX yCAOBHHX, TO eCTb npH OTCyTCTBHH nor- 
AomeHHH. 

noxepa uHpKyaauHH npoMbiBounoii >khakocth bh- 
sbiBaeT npH dypei-iHH doAbrnne ocAorKHenna. CieHKK 
cKBaarHHbi HaaHiiaioT odpyinaTbCH, B03HHKaeT yrpo3a 
npHXBaTa dypoBoro micTpyMeHTa h nepeAKo cKBaxmiia 
nepexoAHT b aBaprifnioe cocroai-nie. 

noaxoMy noHHTiio to 6oabmoe BunMaHHe, KOTopoe 
yAeJiaeTca b nacToamee BpeMa Bonpocy H3bicKaHna 
HaH6oJiee 3c}K^eKTHBHbix cnocodoB dopbdbi c norAome- 
HHeM npoMbiBoanoft >khakocth npH dypeHHH ckb 3 >khh. 

Oahhm H 3 T 3 KHX cnocodoB ripn djiaronpuHTHbix rop- 
HoreoAornaecKi-ix ycAOBHax Mox<ex aBHTbca cnocod dy- 
peHHH c npuMenenneM oxaToro B 03 Ayxa B 3 aMen npoMbi- 
bothoh jkhakocth. 3tot mctoa dypeHHH UIHpOKO ncnbi- 
TbiBajica 3 a pydex<OM, ocodeimo b CLLIA, b nacToamee 
BpeMa MHI-IOBaA CTaAHIO OnbITHbIX padOT H LUHpOKO 
BHfeApaeTCH b npoMbiiuaeiiiiocTb. 

B HetJjTanbix h rasoBbix dacceftnax uiTaTOB Texac, 
Hbio-MeKCirKO, OKJiaxoMa, MuMuran, neHCHAbBaiiHH, 
PlHAHana, 3. BuprHHHH, BaiioMHiir h AP- c 1951 r. ripo- 
dypeHo 3 thm cnocodoM dojiee 1000 SKcnAyaTauHOHHbix 
h pasBeAbiBaTCJibHbix CKBajKHu [1], Bo3AyuiHaa npo- 
MbiBKa HcnoJib3yexca b ochobhom npn dypeHHH CKaJib- 
hhx nopoA, a Taione na yaacxKax c doJibiuHM kojihucct 
bom Tpeiu,HH h KaBepn, Bbi3biBaiomHX CHJibHoe nor.xo- 
uierme dypoBofi jkhakocth. Ha okhtom B 03Ayxe ycneui- 
HO dypHJIHCb CKBaJKHIIbl B KBapU,IITaX, AOJIOMHTaX, H3- 
BecTHHKax, FAHnax h necaaiiHKax. CaHTaexcH, hto stot 
M 6 toa dypenna npiiMeni-iM BC3Ae, rAe hgt molhhhx bo- 


aohochhx ropHsoHTOB H rAe nopoAbi AOCTaxoaHO npoa- 

Kbl, HTOdbl CTeHKIJ CKB 3 JKHH HC OCbinaAHCb. 

TAy6nHa cKBamriH, npodypeHHbix Ha BosAyxe hah 
ra3e, b pa3AHHHbix paftoHax CI11A KOAedAejea b npeAe- 
Aax 800—2000 m, caM.aa rAydoKaa cKBaxcHi-ta, npody- 
peHHaa Ha B03Ayxe, AOCTiirAa 2970 m . 

no ASHHblM aMepHKaHCKOH neqaTH, B 3aBHCHMOCTH 
OT KOHKpeTHblX yCAOBHH CKOpOCTb dypCHHH C npOAyB- 
koh oxaibiM BOSAyxoM npeBbituaeT cxopocTb dypeHHa c 
TAHHHCTbIM paCTBOpOM, KAK npaBHAO 1 , B 3 — 6 pa3, 3 
HHorAa Aaace doAbrne. AdcoAPOTHaa BeAHUHna ckopocth 
dypeHiia c B03Ayun-i0H npoAyBKOH KOAedAeTca ot 3,0 
AO 6,0 Mime, a b iiaHdoAee dAaronpHaTHbix ycAOBHax 
(cyxHe H3BecTHHKH) AOCTHraex Aa>Ke 10 — 15 ulnae, b 
to BpeMa KaK npn dypeHHH c rAHHHCTbiM pacTBopoM 
cKopocTb no H3BecTHaKaM eocTaBAaeT 2,5 — 3,0 M/nac. 

yMeiibmeHHe H3Hoca aoaot pe3Ko' yBeAHHHBaeT npo- 
xoAKy Ha aoaot o b cpeAHCM b 5 — 6 pa3. B HeKoropbix 
CAyaaax npoxoAKa na oaho aoaoto b nopoAax cpeA- 
nefi TBepAocra AOCTHraeT npHMepno 500 m , a b MarKHx 
nopoAax AarKe npeBbimaeT 1000 m [2], 

Odi>eM h AaBAeHHe B03Ayxa, npHMeHaeMiAe aah npo- 
AyBKH 3adoa, CpaBHHTeAbHO HeBeAHKH. no AaHIJblM Bcex 
HCCAeAOBaHHH, a Aa yAOBAeTBOpm'eAbHOrO BbIHOCa Bbl- 
dypennbix aacTHu, nopoAbi H3 3adoa CKBa>KHHbi cko- 
pocTb B03Ayxa na BbixoAe hs cKBa?KHHbi na noBepx- 
uocTb AOAHJHa dbixb nopaAKa 900 — 1000 m/muh (aah 
oaenb THHceAbix nopoA — HecKOAbKO doAbrne). Oae- 
P.HAHO, MTO B CKBa>KHH3X pa3HOH rAydHHbl H pa3AHA- 
HblX AHaMCTpOB AAH OdeCneaeHHH TaKOfl CKOpOCTH Tpe- 
dyroxca neoAHnaKOBbie od^eM h AaBAeHne B03Ayxa. 
AMepHKaHCKHH onbiT dypeHHH CKBajKHH Ha B03AyXe H 
r&3e noKaabiBaeT, hto b noAaBAaroin,eM doAbuiHHCTBe 
CAyaaeB npuMei-iaeica B03Ayx noA AaBAeimeM ot 4 ao 
20 aru, npnaeM AaBAei-me yBeAnaHBaeTca c rAydHHofl 
CKBa>KHHbi. jl,.na onpeAGAeHHH HeodxoAHMoro odbeMa 
BopAyxa XapTMan [3] npeAAaraeT CAeAyJom,yio 3MnHpu- 
aecKyio (})opMyAy: 

Q = A,\7Av, 

rAe Q — od-beM AyTba; 

A — nAouraAb noBepxHOCTH , c KOTOpoft yAa- 
AaeTca BuSypeHnaa nopOAa; 

V — CKopocTb ABHJKeHIia B03AyHIH0I'O nOTOKa, 
HeodxoAHMaa aah BbiHOca aacTHu; nopoAbi 
Ha noBepxHocTb. BeAHunHa v onpeAeAaeica 
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kan 2,56 


/ 


dw s 

w 


r^e d — pa3Mep qacTim nopoAbi; 
w s — yae^ibhuft Bee nopoau; 
w — yaeabHbift eec B3BecH nopoau b B03Ayxe. 

B Tafia. 1 npHBeAeHbi pacqeTHbie o6T>eMbi B03Ayxa 

A™ pa3aHHHbIX AHaMeTpOB CKB3JKHH H SypHJIbHMX 

Tpy6 npH SypeHHH ao 600 m peKOMeHAyeMbie Moppn- 
com a PaMceeM. [4], 

T a 6 ji h u a 1 


XlHSMeTp 

CKBa>KHH, 

MM 

BKewHHft AHaMeTp CypH^bHbix Tpy5, mm 

64 

90 

114 

140 

168 

120 

7,2 





140 

10,7 

9.1 



— 


160 

14,4 

12,1 

8,7 

— 

— 

200 

— 

23,0 

19,2 

14,7 



220 

— 

33,0 

26,0 

21,3 



240 

— 

— 

33,6 

29,0 

22,6 

280 

— 

— 

46,5 

42.0 

35,6 

310 

— 

— 

69,2 

55,3 

48,8 

390 




96,1 

91,0 


ilaHHbie Ta6a. 1 noKa3biBaioT, bto ajih 6ypeHHH c 
B03AyxoM Herjiy6oKHx CKBaxaiH He TpeOyeTca molhhoto 
oSopyAOBaHHH. B CLL1A ripn SypeHHH c B03AyxoM npn- 
MeiiaioTCH o6hhho nepeABH>KHbie KOMnpeccopbi npoH3- 
BOAHTeAbHOCTbio 17 — 20 m?/muh c>KaToro B03Ayxa npn 
MaKCHMaabHOM AaBJieHHH 14 aru, npnqeM, ccah CKBa- 
>KHHa lie npeBbiuiaet 300 m rviydHHbi, oahh TaKoft kom- 
npeccop MOJKeT nojiHocTbio ooecneqHTb Bee noipeSHo- 
CTH B OKaTOM B03AyXe. KpOMe KOMnpeCCOpa C B03AV- 
xonpoBOAOM, na dypoBoft ycTanoBKe AOJOKeH SbiTb TaK- 
>Ke H oSblHHblH rpH3eBOH HaCOC A-IIH nOAaHH TJIHHHCTO- 
ro pacTBOpa b tom cjiyqae, ecjiH b cKBa>KHHy HaqHeT 
nocTynaTb Taxoe KOJinnecTBO npHToqiibix boa, KOTopoe 
He CMOJKeT 6bITb 0TJK3T0 B3AyXOM HJIH nOAHHTO Ha nO- 
BepxHOCTb 3paH({)T0M. Ha roJiOBKe CKBajKHHbi npeABa- 


MecTO npoBeaeHHji 
pa6oT 

EypoBaa 

UpOMblBKa 

npofiypeH- 

HblH HHTepBa A, 

m ot noBepx- 

HOCTH 

Hhc^o 

HCn0Ab30- 

BOHHblX 

aOAOT, 

HIT. 

MncToe 

BpeMH 

6ypeHH», 

Mac. 

i 

CKOpOCTb 

6ypeHHn, 

Ml HOC 

Oxpyr J1 h, Hbro-MeKciiKO, Me- 
CTOpoiKAeHHe A6o 

rJIHHHCT. 

pacTBop 

940-1365 

12 

231,5 

1,84 

Bo3Ayx 

935-1360 

2 

56,25 

7,58 

OKpyr J1 h, Hbio-MeKCHKo, Me- 
dopoiKAeHHe Ckstc 

r JIHHHCT. 
paCTBOp 

810-1308 

11 

151 

3.20 

Bo3Ayx 

828-1320 

7 

100 

4,92 

Oxpyr Ah, Hbio-MeKCHKO, Me- 
CTopoiKAeHHe TayHceHA 

r JIHHHCT. 

pacTBop 

1410-1742 

10 

84,5 

3,93 

bo3Ayx 

1423—1755 

3 

65,5 

6,60 


piiTeJibHO ycTaHaB/iHBaeTCH BpamaioiHHHCH npoTHBO- 

BbiOpocoBbiS npeBeHTep. 

OcHOBHbie TpyAHocTH b npouecce dypenHH ckb3>khh 
C npOAyBKOil 3a60H CJKaTblM B03Ay"X0M HAH ra30M BG3- 
HHK3IOT B CBH3H C npOHHKHOBeHHeM BOAbI B CKBajKHHy. 


Bbi6ypeHHbie qacTHuy nopoAbi, cMeuinBaacb c boaoh, 
o6pa3yioT rpH3b, HaAHnaiomyio Ha aoaoto h Ha Tpydy, 
hto xpaftHe 3aipyAHaeT padoTy, a 3aqacTyio 3acTaBJi.i- 
eT coBepmeHHo npeKpamaxb dypeHiie Ha B03Ayxe h ne- 
peXOAHTb Ha BOAy HAH Ha IVIHHHCTblH paCTBOp. B TOM 
cjiyqae, ecAH npHTOK boah b CKBa>KHHy neBeAHK, mojk- 
ho npoAOJi>KaTb 6ypeHne, yBejiHHHB noAaay B03Ayxa, 
Ao Tex nop, noxa bch BOAa H3 AaHHoro BOAOHOcnoro 
ropH3oiiTa He 6yAeT noAHHTa na noBepxHocTb spjra^)- 
tom h CKBajKHiia He 6yAST ocymeHa. Flo abhhdim Hexo- 
Topbix cneunaAMCTOB [4] npeoAOAeHHe MaAOMomHbix bo- 
AOHOCHblX T0PH30HT0B TpedyCT yBeJIHHeHHH AaBJieHHH 
B03Ayxa b 2 — 3 pa3a no cpaBHeHHio c SypeHneM b cy- 
XHX CKBajKHIiaX. 3pAHtj)T0M MOJKeT 6bITb nOAHHTO AO 
6000 a boah b cyTKH. B cjiyqae HedoAburax npH- 
tokob (ne doAee 600 A/cyr) mojkho Aa>xe He yBejm- 
HHB3Tb ASBJieHHH, a noAaTb B CKBaJKHHy 100—300 A 
HHCTOH BOAbI, KOTOpaH HpOMOeT 3adOH CKB3>KHHbI, 
nocJie qero mojkho npoAOJOKaTb 6ypeHHe na B03Ayxe 
Ao cJieAyiomero boaohochoto ropn30HTa. B pHAe c/iy- 
naeB yAaBajiocb upeoAOAeBaTb BOAOHOCHbie ropH30HTbi, 
nepeKpbiBan hx ueMeHTaxoM hah odcaAKoft, OAHaKO 
npH doAbiunx npHTOKax boah b CKBaxiHHy dypeHHe Ha 
B03AyXe HeB03MO>KHO. HHOTAa B 3TOM CJiyqae HCnOJIb- 
3yiOT aspnpoBaHHbiH (cMemaHHbiii c B03AyxoM) nm- 
HHCTbifi pacTBop, hto, KaK npaBHJio, AaeT onpeAejieHHbie 
npeHMyiuecTBa b CKopocra SypeHHH. 

npn 6ypeHHH b cyxnx nopoAax, kotah AocTHraeTcn 
HauBbicmaH cxopocTb npoxoAKH, cepbe3Hofl npo6jieMOH 
HBJineTca 6opb6a c nbuibio, KOTOpavi 3acopaeT A3H>Ky- 
iAHeca Mac™ oOopyAOBaHHH. B aMepHKaHCKHx ycTanoB- 
Kax nocTyriaioiuHii H3 CKBaxtHiibi OTpa6oTaHHbift bob 
A yx c nopoAHOft nbiJibio otboahtch b CTopoHy ot 6ypo- 
boh Ha 50 — 70 m no cneunaabHOH Tpy6e. 

HecMOTpn Ha OTMeqeHHbie TpyAHOcra h nepemeHHbie 
Bonpocw, npoAyBKa 3a6oa BOSAyxoM paccMaTpHBaoTca 
3a pydexiOM KaK BecbMa nepcneKTUBHbin mctoa ctiHjKe- 
hhh 3aTpaT TpyAa, BpeMeHH h cpeACTB Ha npoBeAeHHe 
6ypoBbix pa6oT. 

B Ta6jT. 2 npHBOAHTCH CBeAeHHH H3 CT3TbH BpaHMH 
[6] 0 HeKOTopbix CTaTHCTHnecKHx AaHHbix, nojiyqeHHbix 
npn pa3Hbix cnoco6ax 6ypemiH. 

HapnAy c yBejinneHneM cKop.o- 
cth 6ypeHHH h noBbimeHHeM npo- 
H3B0AHTejibH0CTH TpyAa npn HC- 
nojib30BaHHH cxraToro B03Ayxa 
nOHBJTSieTCH B03MOJKHOCTb OypHTb 
CKBaXiHHbl B 30H8X CABHJKeHHH 

nopoA, na yqaeTKax, rAe npo- 
H30LHJIH o6pyuieHHH c o6pa30Ba- 
HHeM SoJIbUIHX TpeiUHH H nyCTOT. 

Eme oahhm npeHMymecTBOM 
CypeHHH cKBaJKHH c npoAyBKoft 
3a6oH B03AyXOM B yCJIOBHHX 
nry HBJIHeTCH B03M0>KH0CTb HC- 
noJib30BaHHH non™ 6e3 Aonoji- 
HHTeJIbHblX 3aTpaT HMeiOIHHXCH 
Ha Bcex CT3HHHHX «nOA3eMra3» 
CTapHOHapHblX B03AyUIHbIX KOM- 
npeCCOpOB H KOMMyHHKaHHH, 
npojio>KeHHbix A-ifl TexHOjioniqecKHx Hejien. 

BypeHne c B03AyxoM TOJibKO HaHHHaeT npHMeHaTbca 
h noaTOMy noTpe6yeTCH npoBeAeHHe fiojibiuoft nccjieAO- 
BaTejibCKofl paSoTbi, npejKAe «eM stot mgtoa 6y;ieT uih- 
pOKO BHeApeH B npOH3BOACTBO. 


T a 6 jus u a 2 
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Hobocth nojiaeMHOH ra3H(})HKauHH 3a py6e>KOM 


AHrjtHst. IJo cooSmemuiM nenaTH [1] b AeKa 6 pe 1956 r. na- 
uaTO npoeKTupoBaHiie nepaoft onbiTHompoMbimjieiiHOH CTamtHH 
noaaeMHOH ra 3 H(J)HKannn yrttefi b Aurjimi. CTamtHH MomriocTbio 
5000 K6T CyAeT coopyiKena k KOHpy 1958 r. b HbtoMeH-CnitHHH, 
npoH 3 BOfliiMbin raa npeAnoAaraeTCH noTpe 6 AHTb Ha ajieKTpo- 
CTaHUHH, CTpOHlUeilcsl B HenOCpeACTBeHHOH 6 aH!OCTH 0 T MCCTO- 
pojKfleHiiH. Ecaii SKciMyaTaipisi onbmio-npoMbimjieHHOH CTaimnn 
«acT xopomne pe 3 yjibTaTbi, 6 ynex nanaTo npoeKTupoBaime nep- 
Boft npoMbiuuieHHoii CTaHmni MoutHOCTbio 60 Tbic. kbt. OnbiT- 
HO-npoMbim/ieHHaa cTannnn npoeKTHpyeTCfl c uiaxTHOii no,a- 
roTOBKOH noA 3 eMiibix ra 30 reHepaTopoB nyTeM npoxoAKH rsepTH- 
KaJibHbix ctbojiob h napaAAeAbtibix iuTpexoB no njiacTy, coeflii- 
HsteMbix ropusOHTajibHbiMH CKBajKHnaMH. Bee paOoTbi no 
npoeKTHpoBaHino h cxpoHTeAbcTBy CTamtHH noA 3 eMHoft ra 3 ticpn- 
Kannn b Ahi'ahh nepe^anbi b BHfle noapafla KOMnanrui «X 3 M(ppHc 
3 HA Fjia 3 roy. JItji.», aaitHMatomeii Be^ymee MecTo b npoH 3 Bo.a- 
cTBe raaoBoro o 6 opyAoisaHiin. B cbh 3 H c TeM, uto tpnpMa opra- 
iiH 30 Ba.na y ce 6 st OT;;en no/t 3 eMHOfl ra 3 mpiiKaitHH, koahhcctbo 
cnemia/nicTOB, 3 anHTbix paooiaMii b stoh oCjiacTH b Aurjiim, 
3 na>ntTe.nbiio B 03 pocAo h npoAOA>i<aeT yBeAtiHiiBaTbCH. 

Coe^HHeHUbie lUrarbi Amcphkh. B cepexutHe hioah 1956 r. 


b CLUA Bbiiueji oxnex TopHoro Biopo CLLIA o padoxax b ofijiacxit 
CHHxe3a HCKyccxBemioro miiAKoro xonjiHBa, npoBe/ieHHbix b 
1955 r. [2], Kan aBcxByex H3 coo6me»Hft nenaxH [3], b KOHue 
oxuexa npimoAHTcn flaHHbie o pa6oTax b oSjiacxn iiOA3eMHOH 
ra3ii(j)HKauHH b Foprace. yKa3bmaexcH Ha ycneuiHoe pasBHxne 
pa6ox no noAroxoBKe noA3eMHbix ra3orenepaxopoB fiecmaxxHbiM 
cnocofioM c noMomtio rHApaBAimecKoro pa3pbiBa nnacxa. Ilpo- 
HHHaeMocxb nnacxa npn ncnojibsoBaHHH sxoro Mexoaa B03pacxaex 
npHMepHO b 100 pa3. B ipeBpaAe 1955 r. 6bia npon3BeAeH po3>Knr 
noaaeMHoro ra3orenepaxopa, noAroTOBAetraoro xaKHM nyxeM b 
Foprace, nocjie Hero ropiOHHH ra3 xenJioxBopHOCXbio ao 
1130 kkcia/hmS noAynaACH b xeneHHe nexhipex MecnueB. 
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KpHTMKa h 6H6jiHOrpa(|)HH 


O MOHOSpatpuu kand. tcxh. HayK B. A. Cne&iuepa u uhok. 
B. M. Andpeeea «Cotcueahue aaaa nodsaMHod za3U(puKav,uu & 
sopeAKax npedgapureAbHOZo CMeuieHUH». fl3daTeAbCTeo At cade- 
muu HayK CCCP, 1956 e. 

Kunra HBAstexca ueHiioii Monorpatjnieft, coAepstatnefi He 
xoAbKo xeopexHHecKHe noAoweHHn, no h ofiuiHpHbtH MaxepnaA 
HccJieAOBaHHH npouecc.a ropeunn pa3AHHHbix ra30B (lyiaBHbiM 
o6pa30M ra3a noA3eMiioft ra3itcj)HKauHH) b AafiopaxopHbix, no- 
AynpOH3BOACXBeHHbIX H npOH3UOACXBeHIIbIX yCJIOBHHX. 

IJepBan r^aBa nocBiimeHa b ochobhom paOoxaM no npttMe- 
HeHHto ropeAOK npeABapnxeAbiioro cMeiuenufl (Tan Hasbmae- 
Mbtx 6ecnAaMeHHbix) ajm OKitraHim ra3a noA3eMHoft rasinjiH- 
Kaunn yrAeft. 

nocjie onenb KpaxKoro onncaniiH cymnocxn noA3eMHofl ra- 
3H(j)HKaUHH aBXOpbt COCpeAOXOHHBaKIX BHHMaHHe HHXaxeAH Ha 
(JinsHHecKOH KapxuHe npoxeKaiinn npoitecca ropeHHH b ropeAKax 
xyHHejibHoro xnna h Ha ocuoBitbix 3aKOHOMepHocxax, ynpas- 
ahioui,hx 3XHM npoueccoM. OcuoBbiBaficb Ha pe3yAbxaxax BecbMa 
xmaxeAbHO npoBeAeHHbix B. H. HeBAeBbiM HccAeAOBaHHH koh- 
u,eHxpau,noHHbix noAeii b AeftcxByioutHx xyHHeAbHbix ropeAKax, 
aBxopbt khhth Aatox oneHb nexKoe npeAcxaBAeHHe o tjtaKXopax, 
ox Koxopbix 3amicnx AAHtia tjtaKeAa. KpoMe xoro, npHBOAaxcH 
coo6pa*eHHH o B03M0>KHbix nyxHX yKopoHeHHn ^aKeAa hah, 
hxo xo ace caMoe, iiHxenctt(j)HKanHH ropeunn. B pe3yAbxaxe 
sxoro ana.nn3a AeAaexcn oaiio .naunbiH bheoa o xom, hxo (py hk- 
Uhh orHeynopnoro xynneAH cboahxch b ochobhom k cxadHAH- 
3amiH nAaMetm, xo ecxb k npeAOXBpameHHto oxpbiBa nAaMeHH 
ox BbtxoAHoro ceneHUH cMecnxcAH, Koxopoe aBxopbt HaabiBaiox 
KpaxepoM ropeAKH. JJaAee pe>tb HAex o npnpoAe cxadHAHaaitHH 
nnaMeHti b xymieAbHOH ropeAKe, Koxopaa, no HabAtOAeHHto 


aBXOpOB, HaXOAHXCH B 33BHCHMOCXH OT ToptOHUX CBOHCTB C/KH- 
raeMofi CMecn, a xanace ox reoMexpHHecKnx cpaKxopoB (pa3Me- 
poB H KOHtpHry pauHH XyHHeAH). 

IIocAe aHaAH3a cyutHocXH npoitecca ropeHHH b xyitHeAbHon 
ropeAKe onncbiBatoxcH noAynpoMbimAeHUbie ncnbixaHHn ropeAOK 
npeABapnxeAbHoro CMemeHHH, npoBeAeHHbie Ha ra3e noA3eMHoft 
ra3H(pHKau,Hn B. A. CneftuiepoM. Pe3yAbTaxbi sxhx HcnbixaHHH 
6hah ycnemHO BueApeHbi na pHAe npeAnpiiHXHH, CHaSaraeMbix 
ra30M nry FIoamockobhoh cxaHuHeft «noAieMra3». 

OneHb BatKHO yKa3aitHe aBxopoB o tom, hto, BapbHpya b 
H3BecTiibix npeneAax KaAHCp ropeAOK, nx hhcao h AasAenne 
ra3a ^nepeA ropeAKaMit, moikho BbifinpaTb ra3oropeAOHHbie 
yCTpOHCTBa B 3aBHCHMOCTH OT yCAOBHH HX HCnOAb30BaHHH (OT 
pacnoAaraeMoro flaBAeHun ra3a, ot raSapHToa h MecTopacno- 
AOJKeHHH TOnOK it t. n.). 

CaeAyeT OTMeTHTb, hto b iteAiix yBeAHHeHHjt npoii3BOAK- 
TeAbHOCTH ropeAOK H nepexoAa Ha paboTy co CHHiKemibiM 
AaBAeHHeM ra3a noA3eMHOii ra3H^)HKattHii b nocAeAHee BpeMit 
Ha PHAe 33BOAOB 6bIAH npeAHpHHHTbt nonbITKH HCnOAb 30 BaTb 
ropeAKH c AHaMeTpoM KpaTepa okoao 500 mm, pa3pa6oTaHHbie 
BHHHMT aah OKHraHHH AOMeHHoro ra3a. OAHano b OTAHHue 
ot pa6oT, npoBeAeHHbix aBTopaMti khiith coBMecxHo c npoH3- 
BOACTBeHHHKaMH, 9TH nonbITKH B pHAe CAyHaeB He yAaAHCb, 
TaK KaK npn coBMecTHoii pafioTe HecKOAbKiix ropeAOK b TonKax 
KOTAOB B03HIIKaAa ltyAbCaitHH rOpeHHH, nptlHHHy KOTOpofl AO 
cero BpeMetiH He yAaeTcn^ BbtHCHHTb. CAeAOBaTeAbno, Bonpoc 
ctKHraHHH ra 3 a noA3eMHoii ra3HcpHKattHH b ToriKax napOBbix 
KOTAOB MOHtHOCTbJO 60Aee 10 t/h/IC H3XOAHTCH B CTaAHH 
TexHHnecKoro paspememiH. 

BTopan rAaBa khhih nocBsmteHa HccAeAOBaHHHM acpcpeKTHB- 
hocth pa6oTbi ropeAOK npeAsapHTeAbHoro CMemeHHH c ueAbio 
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jmpaGOTKIl KOHCTpyKHHII lOpC'.'IKH ,'l.JIH OKHiaHHH UO.'IMUHX 

KOJiHMeciB ra3a noA3eMHoii ra3ncj)HKau.H!i. 

V cTaHOBjieHO, hto KpynHOKa.nuCepHbie TyHHeAbHbie ropeAxn 
npeABapiiTeabHoro cMemeHna \ioryT oxtiraTb HH3KOKajiopHHHbift 
ra3 noA3eMHoft rasmjjiiKauiin n.-i tjjopcupoBaHHbix pe>KHMax ne 
xywe ofibiHHbix Tax Ha3biBaeMbix naaMeHHbix ropejioK. Tenjio- 
Boe HanpajKeHHe Ha ceneHne KpaTepa TyHHeabHoii ropeAKH npH 
c>KHraHHH ra3a TenAOTBopHOCTbK) 800 KKaA/u 3 Hac 6biao no- 
BeAeHo ao 180 maii. lataA/M^nac, a Ha ceiemte TyHKeAa — ao 
30 mah. KKaAjM^nac. K cowaJieHHio, iiccjieAOBaTejiHM He yAaAocb 
npoBecra aiiaaorHHHbie onbiTbi Ha ra3e hohuwchhoh TeruiOT- 
BOpHOCTH (nopHAKa 700 HM 3 /nac) H TaKIIM o6pa30M yCTaHOBHTb 
xapaKTepucTHKy paflorbi TyiraeAbiibix ropeAox b nepwoAbi, KorAa 
no TexHjmecKHM npuHHHaw npoHcxoAiiT BpenteHHoe yxyAuieHHe 
KaHecTBa ra3a. 

Heab3fl, OAnaKO, corAacHTbca c yTBep>KAeHHeM aBTopoB 
OTHOCHTeAbHO Toro, uto noAyaeHHbie AaHHbie no3BOAax)T nepe- 
cMOTpeTb Bonpoc o npeaeJibHOM TenAOBOM HanpajxeHHH Ha 
KpaTep TyHHejibHoft ropeAKH b CTopoHy ero noBbiweHHa csepx 
AOCTiirHyTbix Ha npaxTuxe 3HaneHHH nopaAxa 50— 
85 mah. KKCui/M?Hac. Ilo HaiueMy MHeHHio, 3 th noAyneHHbie npe- 
AeAbHbie 3HaHeHHa (JjopcHpoaox xapaxTepn3yx)T Aiiuib nexo- 
TOpblH 3anac B OTHOIIieHHH yCTOHHHBOH paOOTbl Ha odbtHHblX 
iiarpy3i<ax ropeAOK, noBbiiueHiiio Harpy30K, no-BHAHMOMy, 
OyAeT npenaxcTBOBaTb HeofixoAiiMocTb yBeAHHemia AaBAeHiia 
CMecH nepeA xpaTepaMH ao 100' — 300 mm boa. ct. Bosmojkho, 

OAHaKO, HTO 3TH AaHHbie yAaCTCH HCnOAb30BaTb npil OKHraHHH 
ra30B, noAaBaeMbix k ropeAKaM noA SoAbimiM AaBAeHHeM. 
B HaCTHOCTII, no-BHAHMOMy, Tax AC AO 6yA^T oficTOHTb C AOMeH- 
hhm ra30M b cbh3h c nepeBOAOM aomchhux nexefi Ha padOTy 
npn noBbimeHHOM AaBAeHHH. 

HaiifioAbmufi HHTepec npeACTaBAaxyr, no nameMy MHeHino, 
pe3yAbTaTbi onbiTOB, xoTopwe npoBeAii B. A. Cneftmep h 
B. H. AHApeeB Ha FIoAMocKOBHOfl cTanuHH «noA3eMra3». Ha 

6a3e 3THX OHHTHblX ABHHblX ObtAlI BbIHBAeHbl yCAOBHH, HeoOxO- 
AHMbie aah o0pa3OBaHHH AonoAHHTeAbHoro (jjponTa BocnAaMe- 
HeHHH, hto no3B0AHA0 pa3pa6oTatb ropeAKy xoHCTpyxunH 


3HHH-M0U,KTH. 1 opeAKa npeACTaBAaei codoft aoboabho 
yAanHoe coneiaHHe hhtchchbho AeftcTByx>mero cMecHTeAa c hh- 
TeHCHBHO AeflcTByiomHM CJKHraTeAbHblM yCTpOHCTBOM, COCTOH- 
LUHM H3 paciHnpeHHOro TyHHeAH h TeAa nAoxo odTexaeMoii 
<j)OpMbI, KOTOpOe CTa6HAH3HpyeT AOnOAHHTeAbHblH (jipoHT BOC- 

nAaMeHeHHH. CyAH no nocAeAHHM AaHHbiM 3HHHa, HcnbiTaHHa 
KpynHOAaCopaTopHOH moacah Taxon ropeAXH asah xopouine 
pe3yAbTaTbi, ho, kohchho, oxoHHaTeAbHo b >KH3HeHHOCTH npeA- 
AOJXeHHOH^ KOHCTpyKUHH MOJXHO CyAeT yfieAHTbCH TOAbKO nocAe 
HcnbiTaHHii, xoTopbie HaMeaeHO npoBecm b 1957 r. Ha onbiTHO- 
npOMblUlAeHHOM CTeHAe. 

TaxuM o6pa30M, b MOHorpa^)HH BnepBbie 3aTpoHyT h aacTHH- 
ho perneH paA cepbe3Hbix BonpocoB TeopHH h npaxTHXH cjkh- 
raHiia ra3a noA3eMHOii ra3H4)HKaAHH b ropeAKax npeABapHTeAb- 
hoto CMemeHHH. nocxoAbxy aBTOpbi npoAOAJxaroT pa6oTy b 
3T0H OdAaCTH, TO HM M05KH0 BbICKa3aTb paA nojxeAaHHH. B nep- 
Byx> oqepeAb, CAeAyeT OTMeTHTb BasxHocTb pa3pa6oTxn rope- 
AOK fiOAblAOH MOIAHOCTH, oSeCneHHBaiOmHX nOAHOTy TOpeHHH npn 
MHHHMaAbHbix H36hiTxe B03Ayxa, raOapHTax h rHApaBAHHecxoM 
conpoTHBAeHHH. BecbMa jxeAaTeAbHO Tax>xe, htoCm b nocAe- 
AyKHAHX CBOHX paCOTax aBTOpbi BHeCAH CoAbHiyiO ACHOCTb 
B Bonpocbl BAHflHHH pa3MepOB TyHHeAbHbIX ropeAOK Ha yCTOH- 
HHBOCTb TOpeHHH B HHX, H3MepeHH51 HOpMaAbHOH CKOpOCTH pac- 
npocTpaHeHHH nAaMeHH b cMecnx rasa noA3eMHoii ra3Ht})HKaAHH 
C B03AyXOM H np. 

B 3aKAK>neHHe CAeAyeT OTMeiHTb, hto KHHra BXAKjqaeT b 
cefia 3HaHHTeAbHoe KOAnaecTBo neHHoro (J)aKTHaecxoro MaTe- 
pnaaa h AaeT npaxTHxaM noAe3Hbie coBeTbi h yxa3aHHH. 
OcodeHHo noApo6no onncaHa MeTOAHxa AadopaTopHux axcne- 
piIMeHTOB H nOAy33BOACKHX HCCAeAOBaHHH. 

KHHra MoxeT 6biTb pexoMeHAOBaHa HHJxeHepHO-TexHHaecxHM 
h HayxHbiM pagoTHHxaM b xaaecTBe nocodna npn pemeHHH 
Muorax BonpocoB sxcnepHMeHTHpOBaHHa b oCaacTH HcnoAb30- 
B3HHH HH3KOKaAOpHHHbIX r330B. 

Honm. tnexH. uayn npo$. H. B. J1ABPOB 
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UPO.AOJlhHAETCFl nO£nMCKA 
Ha 1957 toa 

Ha oKeKBapTajibHbiii HayHHO-TexHHHecKHii SioJiJieieHb 

w fIo,n3eMHafl ra3H(J)HKauHH yrjiefi“ 


MHHHCTEPCTBA YrOJlbHOfi nPOMbllU/IEHHOCTH 
H AKAflEMMH HAYK GCCP 


Bion/ieTeHb paccHmaH Ha HaynHbix m MHmeHepHO-TexHHHecKHx pa6oTHMKOB ra30Boft, 
ropHOfi, XHMHHeCKOkl H SHepreTH HOC KOfi npOMbiaineHHOCTM. 

B BrojineT^He npeflyciviaTpMBaeTCfl ocBemeHne BonpocoB noA3eMHOH ra3HcjDHKa4nn 
yrneft no pa3AeJiaw: 

cbipbeBan 6a3a noA36MHOki ra3nc|3HKaunn yr/ieft; 

CTpoHTe/ibCTBO cTaHAMM „ r!oA3eiYira3'‘ ; 

SKcnJiyaTaAMfi cTaHUMPi ,rioA3eMra3“; 

HayHHO-HccneAOBaTenbCKHe pa6oTbi; 

TexHMsecKan MHcfjopiviaAHFi; 

KpHTHKa h 6n6/inorpac(DHfi. 

IloAnHCHaH ueHa Ha ioa — 20 pys 

Li,eHa oahoto HOMepa — 5 pyfl. 

nOflnMCKA nPMHMMAETCH 

TOpOACKHMH, paflOHHblMH OTACJiaMH HCOIOaneMaTH", KOHTOpaMH, OTAeJieHHflMH H areHTCTBa- 
MH CBH3H, a T3K)Ke 06 lU,eCTBeHHblMH ynOJIHOMOHeHHbliWM HO nOAnHCKe Ha npeAIJpHHTHflX H 

b ynpe>KAeHHax. 
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U,eHa 5 py6. 
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